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N 1931, Loffler of Ziirich first drew at- 

tention to a hitherto undifferentiated 
condition, not identifiable with any known 
disease, characterized by transitory roent- 
genological lung shadows and pronounced 
blood eosinophilia, with for the most part 
an extraordinary absence of symptoms and 
clinical signs. He then reported 5 cases, 2 of 
which he regarded as certainly not tuber- 
culous, but probably some form of atypical 
pneumonia; the other 3, manifesting posi- 
tive von Pirquet reactions may have been 
early tuberculous infiltrates despite the 
lack of other corroborative evidence. 

At the Fourth International Congress of 
Radiology in Zurich in 1934, Loffler re- 
ported an additional 12 cases; and in 1936, 
before the Swiss Antituberculosis Associa- 
tion, brought his total number to 51. At 
this meeting other observers contributed to 
a total of 100 cases, which for the most part 
had been discovered on routine check-up 
examinations by roentgenoscopy and roent- 
genography at sanatoria and chest clinics 
in Switzerland. 


DESCRIPTION 


Fourteen of Léffler’s 51 cases, for the 
most part discovered accidentally in the 


course of serial roentgenoscopies and en- 
vironmental researches, had no com- 
plaints. The majority did have mild 
complaint of tiredness or fatigue. Slight 
cough was not unusual. Some had an ir- 
ritating cough. A few had mild fever for a 
few days, but in 30 there was none. 

These patients typically did not appear 
to be very ill. Physical signs of disease were 
usually lacking entirely, or were vague. At 
most, slight impairment to percussion was 
noted, with harsh vesicular murmur and 
some crepitations, but never bronchial or 
blowing breathing, rarely a friction rub. In 
none of Léffler’s cases were there physical 
signs of consolidation. (This would make 
one doubt that Freund and Samuelson’s 
case rightfully belongs in this category. 
More probably its condition was a resolving 
pneumonia in a known asthmatic with 
eosinophilia.) 

Sputum, if any, occasionally showed 
eosinophiles, never tubercle bacilli nor 
Ascaris \arvae, although searched for as- 
siduously. Two cases reported blood in the 
sputum. 

In no respect was the patient’s clinical 
appearance found to correspond to the se- 
verity suggested by the chest roentgeno- 
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gram. Characteristically the pulmonary 
shadows are variable in density and extent, 
without well-defined or circumscribed mar- 
gins, seeming to fade off into the surround- 
ing parenchyma, develop rapidly (three to 
eight days) and quickly disappear. These 
transitory, successive lung infiltrations may 
occur anywhere in the pulmonary areas, 
unilateral or bilateral, apical or basal, 
single or multiple. The fugitive nature of 
these patches of increased density, coming 
and going within a few days, disappearing 
in one area to appear in another lobe or 
lung, is remarkable. Léffler insisted that 
they must not remain in any one site for 
more than seven to ten days in order to 
conform to the pattern of the syndrome. 

Concomitantly, a pronounced increase in 
blood eosinophilia constitutes the third 
major feature of the syndrome. This ac- 
companying phenomenon, varying from a 
moderate increase to very high (maximum 
66 per cent of 14,300 leukocytes in Léffler’s 
series), waxes and wanes with the shifting 
pulmonary shadows, tending to lag in its 
cycle somewhat behind the fluctuations in 
magnitude of pulmonary abnormality. The 
white blood cell count in Léffler’s series 
varied from normal to 15,000. Sedimenta- 
tion rate is increased but little, if at all, in 
most of the cases. Values up to 50 mm. in 
one hour have been recorded. 

The clinical syndrome therefor has these 
three main features: 


(a) Very slight to no involvement of 
general health. 

(b) Fugitive, shifting pulmonary roent- 
genographic changes of marked vari- 
ability. 

(c) Concomitant but variable increase in 


blood eosinophiles. 


Each of these three characteristics is 
striking when considered in the light of the 
implications of the other two. The relative 
state of well-being is perhaps the most no- 
table of all, for these patients do not appear 
ill, and the course of disease is fundamen- 
tally benign. It must be emphasized that a 
diagnosis of Léffler’s syndrome cannot be 
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made upon a single roentgen examination 
of the chest, although it may be suspected 
from the relatively atypical character of the 
individual pulmonary changes. Serial roent- 
genograms periodically over an interval of 
days will be required to give witness to the 
fugitive and shifting character of the lung 
changes. 
ETIOLOGY 

It may be stated at the outset that the 
exact etiology is in considerable doubt. The 
benign course of the disease precludes a 
pathological study of the lesion, unless by 
some fortunate accident an opportunity 
should be presented. Speculation, however, 
within the bounds of clinical and physio- 
logical knowledge leads us to the considera- 
tion of several interesting possibilities. 

Loffier himself believes that some of these 
cases certainly are related to tuberculosis, 
and that the shadows may be regarded as 
early tuberculous infiltrations. In a second 
group the etiology is obscure, and a differ- 
ential diagnosis from tuberculosis is diffi- 
cult to establish. Then there is a third 
considerable group in which the cases are 
certainly not of a tuberculous nature. Here, 
in Loffler’s opinion, we are dealing with a 
pneumonia-like reaction in an allergic indi- 
vidual—a form of abortive pneumonia 
which may be produced by various stimull. 
In other words, the transitory infiltrates 
are the responses on the part of a shock- 
organ (the lung) in a special allergic state 
to a variety of allergenic insults, the re- 
sponse of the tissue depending not so much 
on the nature of the allergen as on the pres- 
ence of the allergic state itself, as if there 
were a uniformity in the reaction of the 
tissues to allergenic irritants of various 
kinds. 

The case for “allergy” to explain this 
condition is at least suggestive. To begin 
with, the transitory manifestations in the 
lung coupled with the pronounced eosino- 
philia suggest an eCema— a sort of internal 
or visceral angioneurotic edema affecting in 
particular the interalveolar structure of the 
lung with its rich and complicated capillary 
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network. Furthermore, the personal history 
of many of these patients contains evidence 
of past or associated manifestations of al- 
lergy. Rohner, reporting on his own case, 
tells of angioneurotic edema of the face ap- 
pearing as the syndrome subsided and 
lasting for some days. Hansson’s patient 
developed typical asthma. Cohken’s patient 
was afflicted with migraine, and, as will be 
seen in our own case, allergy was a definite 
and determining factor. 

Analogy is drawn by Loffler with ery- 
thema nodosum in which there is a 
transitory exudative inflammation or phe- 
nomenon as an allergic manifestation of 
visceral tuberculosis, without the presence 
of the infecting agent, i.e. a “tuberculid” 
or ““microbid.” So the transitory lung in- 
filtrate might be accounted for as an inter- 
nal or visceral “erythema nodosum.” 
Loffler considers the condition as a “‘micro- 
bid” of the lungs, and therefore often as a 
“tuberculid” of the lungs analogous to 
erythema nodosum; and he considers the 
separation of these cases into a distinct 
group as fully justifiable. Erythema nodo- 
sum is of course seen in other infections 
than tuberculosis, e.g. rheumatic fever, 
chronic ulcerative colitis, etc., where such 
manifestations are held to be due to a bac- 
terial allergy to the specific organism. 

The constant finding of eosinophilia, be- 
sides suggesting allergy, led some observers 
to the idea that helminthiasis might be an 
important factor. It is well recognized that 
Ascaris \arvae in their migrations may set 
up perifocal reactions in the lungs, produc- 
ing transitory shadows belonging to the 
same general type. Wild of Basle, the 
chief proponent of this view, reported on 14 
cases in children with Ascaris ova found in 
the stools in 4; but the eosinophiles seldom 
exceeded 10 per cent. Loffler himself was 
unable to find any evidence of Ascaris in- 
festation in his case, and judged that this 
was not a likely explanation except in rare 
instances. 

The question of tuberculosis is much 
more difficult to answer; and there are a 
number of facts which favor this hypothe- 
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sis. Cohen has emphasized how impossible 
it is to view any single film in these cases 
without being immediately impressed with 
the idea of a tuberculous origin, so identical 
are the roentgenologic aspects. Also, some 
of the Léffler shadows strongly suggest an 
early tuberculous infiltration, a condition 
which Spiro and Becker state is not in- 
frequently accompanied by a moderate 
blood eosinophilia. So it may be easy to fall 
into error. 

Furthermore, a few of these cases have 
subsequently developed frank tuberculosis 

one only in Léffler’s series, a year later. 
Leitner, under the designation of “hyper- 
ergic infiltration,” in patients with tuber- 
culosis has described shadows resembling 
very closely those under consideration, and 
this not infrequently—14 such in 580 cases. 
Oeri of Davos has emphasized the fre- 
quency with which the syndrome is dis- 
covered in patients with tuberculosis since, 
in 120 patients during a period of only four 
months, he found the condition in 5, all of 
whom had marked tuberculosis of the 
lungs, 3 with cavities. 

It must be borne in mind, however, that 
these authors, working in sanatoria and 
having serial roentgenograms or roentgeno- 
scopy on each patient from time to time, 
were undoubtedly favorably situated for 
the detection and recognition of these 
transitory shadows in tuberculous subjects, 
and perhaps for this reason were more likely 
to be influenced by the idea of a tubercu- 
lous origin. 

Against the diagnosis of tuberculosis, the 
rather rapid and essentially benign course, 
with lack of calcification, must be taken 
into account, as well as the undoubted fact 
that only very rarely did tuberculosis 
supervene or were tubercle bacilli re- 
covered. 

With regard to tuberculin, in Loffler’s 51 
cases, the von Pirquet reaction was con- 
sistently negative. With the Mantoux re- 
action, of 37 cases so tested, 13 were nega- 
tive in spite of there being no children in the 
group, and 24 positive, half of them but 
weakly so. Of the 14 children reported by 
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Wild, 12 had negative von Pirquet reac- 
tions. These figures may be considered as 
not very significant, if indeed they show 
any departure from those found normally 
in the population. 

One further point concerns the blood 
eosinophilia which, while not uncommon in 
early tuberculosis, never assumes the pro- 
portions found in Léffler’s syndrome. In the 
tuberculous cases, the eosinophiles are but 
moderately increased—in the neighbor- 
hood of 4 or 7 per cent, and only rarely as 
much as 10 per cent. It may be repeated 
that in only 1 of Léffler’s own cases did a 
secondary tuberculous infiltration super- 
vene one year after the eosinophilic in- 
filtration. 

Mention also may be made of the sea- 
sonal incidence to which some observers 
have called attention, many cases of the 
syndrome having occurred during the hot 
months of June, July and August. In 
Shanghai, Engel described as “springtime 
anaphylactic pulmonary oedema” a condi- 
tion occurring in May and June each year 
at the time of privet pollination, charac- 
terized by coryza, polymorphous transitory 
lung shadows, blood eosinophilia, mild 
signs and a good prognosis, and therefore 
closely resembling L6ffler’s syndrome, ex- 
cept for a peculiar and characteristic type 
of sputum of orange color and metallic 
taste. Engel’s tests with privet pollen were 
consistently negative, however, and Léffler 
himself in the vicinity of Ziirich was never 
able to observe any increase of the syn- 
drome cases during the period of heavy 
privet pollination. 


CASE REPORT 


H. S., male Hebrew taxi driver, first came to 
our attention at the Allergy Clinic of the Royal 
Victoria Hospital September 11, 1940, at the 
age of thirty-four. He complained of asthmatic 
attacks since September, 1939, occurring about 
every three weeks in association generally with 
a “‘head cold,” but since June, 1940, the con- 
dition had been more constant with much sneez- 
ing, blocking of the nose and eye irritation 
throughout the summer, more particularly 
since August. More recently, the nasal dis- 
charge had been heavy and discolored, cough, 
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with much greenish sputum, oppression on the 
chest and “‘choking up,” being prominent symp- 
toms. 

Physical examination revealed very little; 
percussion was normal, breath sounds vesicular 
throughout and no rales. The sputum yielded a 
heavy growth of Haemophilus influenzae and a 
vaccine was prepared. Positive tests were ob- 
tained to the ragweeds, pyrethrum, house dust 
and orris. 

His progress as an out-patient was unsatis- 
factory and on November 17, 1940, he was 
admitted to the Medical Ward with the pro- 
visional diagnosis of ragweed pollinosis, asth- 
matic bronchitis, and bronchiectasis. 

The personal history, much of which is per- 
tinent, was as follows. Born in Montreal in 
1905; except for measles, he was perfectly well 
until the age of fourteen when he left school to 
work in a clothing factory, and shortly after 
“began to have nose trouble.” The following 
year (1920) an attack of “influenza” was fol- 
lowed by a troublesome cough for ten months. 
His parents consulted a well-known physician, 
who suspecting lung abscess because of per- 
sistent cough and sputum for over a year, and 
hemoptysis in August, 1921, advised hospitali- 
zation in November of that year. At first no ab. 
normal signs were detected but later there was 
demonstrated in the right chest anteriorly a 
triangular area of impaired resonance with 
crackles. Roentgenograms were reported to 
show “a triangular shadow in the middle third 
of the right lung with apex towards the pe- 
riphery.” The sputum averaged 3 ounces a day, 
five separate examinations revealing no acid 
fast bacilli, nor any elastic tissue. One small 
hemoptysis was noted during this admission. He 
was discharged with a diagnosis of “‘bronchiec- 
tasis right lung.” 

Some time later, he came under the care of an 
otolaryngologist, and for over a year (1924- 
1925) received weekly bronchoscopic aspira- 
tions for the suspected bronchiectasis. As a 
result of this treatment, he improved and was 
able to do some work, although during this same 
period he suffered from bilateral chronic sup- 
purative otitis media with subsequent disturb- 
ance of hearing. 

Several years later, in 1933, a diagnosis of 
“duodenal ulcer” was made by his family phy- 
sician on the basis of heartburn, epigastric dis- 
tress two to three hours after eating, hemateme- 
sis and tarry stools; with roentgen confirmation. 
Steady improvement ensued on bed rest and a 
Sippy regimen. Seven months later he suffered 
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Fic. 1. November 19, 1940. a, frontal projection. Old tuberculous scars in each apex with calcification; 
diffuse patchy parenchymal increased densities in each axilla, both lung fields and parahilar areas. Patient’s 
clinical lack of severe illness seemed incompatible with roentgen evidence of abnormality. 4, lateral view. 
Note obscuration of normal markings, emphysematous substernal aperture and basal areas. 


a relapse, but again responded favorably on 
resumption of routine treatment. 

In November of that year, complaints of 
weakness, tiredness, pain in the right chest and 
sputum led to his admission to a sanitarium for 
incipient tuberculosis. Bed rest for three months 
was followed by part-time work in the institu- 
tion. During this twelve month period, he had 
no fever, the sputum was negative for tubercle 
bacilli, but the were con- 
sidered to show “moderately advanced tubercu- 
losis, apparently not active.” Blood eosino- 
philia, up to 6.5 per cent, was reported. 

Returning to Montreal, he was able to work 
for the next five years as a taxi driver. A fall on 
icy pavement (December, 1936) necessitated 
his admission to the Surgical Wards (Royal 
Victoria Hospital) with a fracture of the right 
tibia and fibula, which healed in a normal man- 
ner. During this admission, roentgen examina- 
tion substantiated the diagnosis of a previous 
duodenal ulcer, gastric analysis revealing a 
moderate hyperchlorhydria. 

In April, 1940, he was again admitted under 
otolaryngology for the removal of nasal polypi. 
Roentgenograms of the paranasal si 
showed bilateral maxillary sinus disease, pos- 
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sible ethmoiditis and some sclerosis about the 
right frontal sinus, possibly due to chronic in- 
fection. Pus was returned on irrigation of the 
antra early in May; and bilateral radical antrot- 
omy (May 18 and 23) showed a condition of 
extensive polyposis, with some pus and hyper- 
vascularity on both sides. During this admis- 
sion, thorough search and culture (Lowenstein’s 
medium) of the sputum had revealed no acid 
fast bacilli, but on two occasions Haemophilus 
influenzae was grown with some WNetsseria 
catarrhalis. 

The family history was of interest, as one 
brother had been treated for pulmonary tu- 
berculosis, and another brother had ragweed 
hay fever. 

During the three months period of observa- 
tion in the medical ward (November 17, 1940- 
February 21, 1941), he presented the following 
salient features: 

At no time did he appear very ill. Absence of 
clubbing seemed noteworthy considering the 
longstanding history of suspected bronchiec- 
tasis. Cough was a distressing feature with 
abundant nonfetid mucopurulent sputum oc- 
casionally bloodstreaked but with no bronchial 
casts or plugs, varying from 200 to 400 cc. 


a 
a 


396 Arthur T. Henderson and Carleton B. Peirce OcroBeER, 1947 


Fic. 2. a, November 27, 1940. More extensive and confluent shadows in right mid-lung field, less parahilar 
involvement on the left with more discrete changes in the left axilla. 4, December 6, 1940. Considerable 
change in the ten days, fading on left, but exacerbation in right axillary lung zone; eosinophilia, 47 per cent. 
c, thirteen days later (December 19, 1940). Marked regression on both sides. Patient has been afebrile for 
six days; eosinophilia, 20 per cent. d, three weeks [ater (January 7, 1941). Left lung remains clear of all but 
old scars and a minimal area in lower axilla; recurrence of involvement in new portions of the right lung 
with obliteration of costophrenic angle. Eosinophilia, 56 per cent. 
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Fic. 3. a, February 3, 1941. New involvement of left upper axillary lung zone, clearing of right costophrenic 

angle, but diffuse coalescent changes throughout remainder of right axillary field. Eosinophilia, 40 per 
} cent. 6, one month later (March 7, 1941). Persistent and progressive changes in left upper axillary zone 
some in mid-axilla; general clearing on right except in pectoral segment of upper lobe. Eosinophilia, 45 
per cent. c, April 9, 1941. Persistent and increased change in pectoral segment of right upper lobe, clearing 
of the left generally, except evanescent areas in the mid-axillary area. Eosinophilia, 27 per cent. d, five 
weeks later (May 14, 1941). Almost complete clearing; some scattered minor residual areas remain with 
incomplete clearing of the right pectoral especially. 


+ Bs: re 
4 
ma mb 
| 
‘ 
md 


398 Arthur T. Henderson and Carleton B. Peirce Octoser 


» 194 


Wwe 


of any acute change. Old tuberculous foci unchanged. Eosinophilia, 23 per cent. Vaccine therapy (//. in- 
fluenzae) had been completed. c, October 3, 1941. Has had some asthma. Recurrence of diffuse patchy 
areas both axillary lung fields, considerable on the left. Eosinophilia, 39 per cent. d, two and one-half 
weeks later (October 21, 1941). Clearing of the axillary areas, more on the right, but new involvement in 
right paracardiac zone. Eosinophilia, 22 per cent. 


Fic. 4. a, June 10, 1941. Left axilla improving. Eo8inophilia, 37 per cent. 4, August 26, 1941. Virtually clear 
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Fic. 5. a, December 16, 1941. Has had a clinical exacerbation, also showed drug allergy (sulfathiazol). 
Eosinophilia, 58 per cent. Slight recurrence of changes in left upper axilla, with some persistence in right 
paracardiac area. 6, May 12, 1942. Has had nasal polypectomy and roentgen therapy to nose and para- 
nasal sinuses. Severe reaction to tuberculin in March. Lungs almost clear. Eosinophilia now 13 per cent 
c, April 19, 1943. Repeated interval chest roentgenograms had shown further clearing to this almost nor- 
mal state, in spite of severe allergic reaction to H. influenzae. d, February, 1944. Essentially healthy chest, 
except for the old tuberculosis scars. No evidence of residuum from the other extensive and recurrent pul- 
monary changes. No evidence of activation of the old tuberculosis. 

This excellent state of the patient’s lung fields has been maintained relatively since May, 1942. There 
was no significant change visible on the last roentgenogram, February 6, 1946. 
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daily, on occasions reaching 500 cc. Irregular, 
somewhat relapsing and at times intermittent 
fever was noted for most of the time (99.2 or 
99.4 to 101°F. with occasional rises to 103° F.), 
sulfathiazol apparently having no effect. There 
were four periods, five or six at a time when he 
was afebrile, as also the last fortnight. Physical 
signs were not distinctive. For the most part, 
particularly during the earlier period, they cor- 
responded to an “asthmatic bronchitis” with 
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on skin test, and he was started on the desensi- 
tizing Kocto vaccine on February 6. Mantoux 
0.1 mg. positive. 

He was retested with allergens, and again 
marked reactions were obtained to house dust, 
pyrethrum, feathers and the ragweeds, with one 
plus reactions to orris, tobacco and cattle hair, 
concerning which he was advised appropriately. 

The chief interest, however, centered in the 
roentgenograms of the chest (Fig. 1, 2 and 3a) 
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Fic. 6. Electrocardiograms. a, October 24, 1942. Right bundle branch lesion. 4, November 5, 1942. Right 


bundle branch lesion, more definite. c, January 


diffusely scattered rhonchi and some moist 
rales, with occasionally slight ill-defined local 
changes: the subsequent findings being very 
inconspicuous. 

Exhaustive bacteriological studies were made 
on the sputum. At least twelve separate exami- 
nations were made for acid fast bacilli by direct 
smear, concentrate smears, cultures, and guinea 
pig inoculation. No evidence of tuberculosis was 
found. Yeasts, fungi, spirochetes and fusiform 
bacteria were searched for and on only one oc- 
casion were there a few spirochetes. General 
cultures, also of bronchoscopic pus, constantly 
yielded a heavy growth of Haemophilus influ- 
enzae. This organism showed complete aggluti- 
nation with the patient’s serum in a dilution of 
1:32 and partial agglutination to 1:64. An 
autogenous vaccine was prepared, both Kocto 
and formolized giving quite a marked reaction 
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1943. Right axis shift. Conduction time normal. 


which, in addition to inactive tuberculous 
lesions in the left axillary zone and both apices, 
showed transitory shifting shadows in the lung 
fields which were variable and fugitive. At the 
same time blood studies revealed a pronounced 
eosinophilia with fluctuations from 20-56 per 
cent, together with varying degrees of leuko- 
cytosis and increased sedimentation rate. At no 
time did the clinical picture correspond with the 
severity suggested by these findings. There was 
some correlation between the degree of eo- 
sinophilia and the roentgenological appearance 
but this was not precisely concurrent. At times 
some focal moist rales corresponded to the site 
of new shadows. 

The course and progress of his disease during 
this hospital period is summarized in Table 1. 
After discharge from the hospital, February 
, 1941, he was followed closely at home until 
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able to resume attendance at the Allergy Clinic. 
In addition to sy mptomatic therapy, treatment 
consisted of regular vaccine administration. It 
will be noted that in October and November, 
1941, no influenza bacilli but pneumococcus 
type Iv was found in the sputum. 

In December, 1941, after re-administration 
of sulfathiazol he showed a marked conjunctival 
reaction to the drug. 

His progress form February, 1941 to Sep- 
tember, 1942, is summarized in Table 11. During 
this period, with certain vicissitudes, there was 
fairly steady improvement. roentgeno- 
graphic changes were observed subsequent to 
May, 1942. 

Table 111 summarizes the course of the pa- 
tient’s disease from September, 1942, until the 
present time (February, 1946). Readmission t« 
the hospital in October, 1942, was necessitated 
by a attack of rheumatic purpura. 
Changes were then shown in the electrocardio- 
gram, which were taken to be a further mani- 
festation of vascular allergy. 


severe 


COMMENT 


The subject under discussion is one 
which should be of special interest to 
clinicians and roentgenologists as well as to 
those interested in allergy. As will have ap- 
peared evident, the most likely explanation 
of this condition lies along allergic lines. 
Loffer’s own view that these transitory 
lung shadows are analogous to erythema 
nodosum, and therefore an allergic mani- 
festation of an infective agent, not itself 
present in the “microbid” lesion, appeals to 
us as the most plausible hypothesis. Un- 
doubtedly many of the reported cases have 
occurred in tuberculous individuals, and in 
these the lung shadows may be conceived 
of as “‘tuberculids.”” Our own case, while 
undoubtedly exhibiting roentgenologic evi- 
dence of old healed pulmonary tubercu- 
losis, confirmed by a strongly positive 
Mantoux reaction, never at any time 
showed acid fast bacilli in the sputum, 
whether in concentrate smear or culture. 
The case did, however, consistently show 
in the sputum and in the infected sinuses 
Haemophilus influenzae, and with specific 
vaccine therapy, definite improvement 
followed. 
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The patient was, as so many of these 
cases are, an allergic subject, having suf- 
fered in his early youth from allergic 
rhinitis due in all probability to exposure to 
factory dust. When he came to our atten- 
tion, he was suffering from ragweed pollen 
asthma, with superadded bronchitis and 
bronchorrhea. Specific vaccine therapy, 
followed by desensitization with ragweed 
pollen extract and house dust, was the chief 
remedial measure employed, and the suc- 
cess of these measures would indicate that 
the predictions were in large measure cor- 
rect. 

Certainly H. influenzae disappeared from 
the sputum for a period of many months 
and, coincidently, the sputum became re- 
duced from 400-500 cc. per day to practi- 
cally none, or at least only what could be 
accounted for by residual upper respiratory 
infection and postnasal catarrh. At the 
same time the patient gained 40 pounds in 
weight and was able to return to employ- 
ment. 

With an exacerbation however, in the 
fall of 1942, following comparative comfort 
during the ragweed pollen season, H. in- 


fluenzae again appeared in the sputum. Al- 


most immediately after starting a fresh 
vaccine of this organism, the patient de- 
veloped Schénlein’s purpura as described, 
and coincidently electrocardiographic evi- 
dence of bundle branch lesion, with 
subsequent normal tracings. This must be 
conceived, as Harkavy has recently pointed 
out, as incontrovertible evidence of vascu- 
lar allergy; and by the same token, the 
transitory Ldffer shadows seen in the lung 
may with propriety be regarded as allergic 
edema involving the capillary network of 
the interalveolar tissues of the lung. In ad- 
dition, the intense bronchorrhea, with evi- 
dence of blood at times, probably indicated 
that capillary dilatation and edema of the 
bronchial mucosa was a_ preponderant 
mechanism, though spasm of smooth mus- 
cle was also evidenced in asthmatic attacks. 

Exactly what conclusions one is justified 
in drawing in regard to the early diagnosis 
of bronchiectasis, when there was hemo- 
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Leukocyte . 
. Eosino 
Count and hil 
) es 
Date Sedimenta I 
ve 
tion Rate I 
cent 
1 hr. 
Nov. 18, 194 
Nov. 1g, 1940 2I, 14 
Nov. 27, 194 29,1 
| 
Dec. 6,1940} 28,0¢ 47 
| 
30 mm. 
| 
| 
| 
Dec. 10, 1940 | 
Dec. 18, 194 Is 2 
Jan. 7, 1941 33, 
Jan. 14,1941 32, 54 
Jan. 20, 1941 
Feb. 3, 1941 16,8 4 
35 mm. 
Feb. 17, 1941 (Bone 32 


marrow) 


54, 


Feb. 21, 1941 
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TABLE I 


Roentgen Changes 


Old tuberculous scars in each apex with 
calcification; diffuse patchy parenchyma 
tous infiltrations each axilla, right mid- 
lung field and parahilar (Fig. 1, @ and 4) 


More extensive and confluent in right 
mid-lung field, fading in the left axillary 
zone (Fig. 2a) 


Fading in right mid-lung but exacerbation 
and extension along right axillary field. 
Further regression of the infiltrations in 
left lung (Fig. 24) 


Both lung fields almost clear of the patchy 
changes (Fig. 2 


Left lung virtually clear of all but old 
scars. New parenchymatous zone of infil 
tration right 1st and 2nd interspace, an 
teriorly (Fig. 2d). 


Diffuse involvement of right axillary and 
apical lung field with return of a patchy 
zone at lower end of chief interlobar fis 
sure which had not been seen since Nov. 
27, 194 
lary lung field, which had not been previ 


Patchy area in left upper axil 


ously involved (Fig. 3a) 


Ocrost R, 194 


Remarks 


Admitted Nov. 17 from Allergy Clinic; much 
cough and mucopurulent sputum 
matic bronchitis 


signs of asth 


No eosinophiles seen in sputum; asthmatic rhon- 
chi throughout, with some moist rales left base 
posteriorly and right lung anteriorly 


Low grade irregular fever, maximum 101° F. since 
cc. No acid fast ba 
cilli, heavy growth of Haemophilus influenzae. 
Bronchoscopic Nov. 29 same; large quantity of 


admission; sputum 2 4 


yellowish nonfetid pus in right and left main and 
ower bronc congeste an SHENTIY, no 
] I hi, ted 1 bled slightly; 
granulations and no stenosis—‘‘bilateral bronchi 
ectasis”” 

Cough severe, sputum 500 cc., often blood 

» + 
streaked; rales and rhonchi cleared considerably 


Intermittent fever Nov. 30—Dec. 6 to 100.8° F. 
then continuedfever Dec. 6-11, maximum 103° F.; 
lysis Dec. 13 after sulfathiazol commenced Dec. 
10. Antra irrigated, return cloudy 


Afebrile period Dec. 1 3-18, rec rudescence of fever 


Dec. 19-27, maximum 101.6° F. while stillon sul 


fathiazol (reduced dosage). Signs in lungs largely 
disappeared, sputum §co cc. 


Afebrile Dec. 27 


ver; complains epigastric pain, barium series nega 


Jan. 4, when slight (99.6° F.) fe 


tive. Harsh breath sounds right axilla; few eosino 
philes in sputum 

Slight fever to 99.4° F. Jan. 14-1 ; Sputum 1 

300 cc., cough easier, complains chiefly of epigas 
tric discomfort 2 hr. p.c. 


Sputum increased: 3 400 CC.;3 
ular daily fever to 100.6° F. and 100° F. Jan. 17- 
30, one spike Jan. 18 to 1 
tried without benefit 


not so well; irreg 
I: Neosalv arsan 
Heavy growth H/. influ- 


enzae only; autogenous vaccine commenced Feb. 
6 (Kocto) 


Bronchoscopic Jan, 28 


Afebrile Feb. 3-21 except Feb. 6 and 7; up and 
about ward convalescent. Marked loss of weight, 
180-140 lb. O.T. 


extrinsic allergens with again marked reactions to 


I meg. positive. Retest with 


house dust, feathers, ragweeds, pyrethrum, and 


one plus to orris, tobacco and cattle hair 


Discharged to his home 


== 
-= 
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TABLE I] 


Leukocyte 


inc 
Count and 
philes | 
Date Sedimenta Roentgen Changes Remarks 
yer 
tion Rate I 
cent 
1 hr. 

March 7, 194! ? 4s Subtotal regression of involvement right | Slight fever, stomach symptoms persist Occullt 
lung, leaving some interlobar pleural ac blood in stool. Finally relieved with phenobarbital 
centuation, some suggestion of reduction | and atropine. Lungs clear on phy sical. Postnasal 
of volume right upper lobe—pectoral seg catarrh 
ment; increase in density of left apical 
lung field above and about area of Feb. 3 

32 

April 9, 1941 24 2 Right side cleared save for diffuse increas« Slight cough and sputum. Gained 3 lb. 
in density pe toral segment of upper lobe, 
sharply demarcated by the pleural mar 
gin. Left apex clearing (Fig. 3 

May S, 1941 26 18 Nose trouble bad, cough and sputum much re 

luced. Occasional slight fever to 1 

May 14, 194! Both lungs almost completely cleared Has gained 11 |b. weight 

4, 194 | : 
some residuum in right pectoral area 

June 10, 1941 43, ; Virtually all clear (Fig. 4a Ragweed desensitization started May 23; insist 

ence on attention to allergic factors. Few increased 
symptoms for 1o days—physical findings not 
striking 

July 16, 1941 24, 26 Vaccine therapy H influenzae) concluded. Moist 

41 mm. rales right base 
July 21, 194! Recent exacerbation of cough anc sputum, some 
blood staining. Histamine desensitizatic n started 
July 29. Ragweed treatment continued 
Aug. 26, 1941 22 22 All ir (1 iv. 42 
m 
Oct. 3, 1941 26. TF) Recurrence of patchy infiltrations diffuse Some asthma and a little hay fever during rag 
4Oo mm. y throughout right upper lobe and con weed season—still gaining weight (162 Ib.) 
siderable recurrence in left upper axillary 
lung zone (Fig. 4c) 

Oct. 21, 1941 18, 22 Clearing both sides—left more than right \utogenous pneumococcus type IV vaccine com 

427mm. Fig. 4d menced. No H. influenzae in sputum 

Nov. 27, 1941 18,4 25 2</11) Some exacerbation on right side | Clinical exacerbation, bacteriologic findings un 

36 mm. changed. Congested feeling in chest, blood 
streaked sputum, sneezing and rhinorrhea. Me- 
dium coarse rales right infraclavicular fossa, cor- 
responding to fresh infiltration 

Dec. 16, 1941 58 Slight recurrence left upper axilla. Right | No asthma, but other symptoms persist, temp. 
lung cleared further (Fig. Sa I F. Drug allergy to sulfathiazol in conjunc- 

tiva; cleared and reappeared on stopping and re 
sumption. Signs at right apex cleared 
an. 12,1942 6,2 22 Marked clearing—trace in left axillary Improvement with pneumococcus vaccine and 

3, 194 
zone caffeine iodide (eupnogene). Sputum reduced, 

more mucoid. Nose still troublesome 

Feb. 6, 1942 11,4 17 Nasal mucous membrane pale, mucopus in middle 

28 mm. meati—several polypi. Daily antral irrigations 


till clear Feb. 20. Ragweed (perennial) and autog- 


enous house dust desensitization 
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Date 


March 3, 1942 


March 31, 1942 


April 10, 1942 


May 12, 1942 


June 19, 1942 
Sept. 4, 1942 
Date 
Oct. 20,1942 
Oct. 23,1942 
Oct. 28, 1942 
Nov. 12, 1942 
Nov. 26, 1942 


22, 1943 


19, 1943 


Arthur T. Henderson and Carleton B. 


TaB_e II 


Leukocyte 


Peirce OcTOBER, i947 


Continued 


Fig. 54) and 


Remarks 


Chest symptoms much less 


Tuberculin 
(O.T.) 0.1 mg. 4 plus reaction with fever to 1o1° F, 
for two days 


Chest good, nose trouble persists. 


Nasal polypectomy—antral irrigation and solu- 


septasine instillation 

Weight 170 Ib. (gain of 30 lb.) Roentgen therapy 
to nose for persistent polyposis April 21—-May 22 
twice weekly) 


Improved 


Working steadily 


y as taxi driver since July 6. 
Weight 180 lb. 


normal). Ragweed and house dust 
continued 


Remarks 


A cold or hay fever early Sept. with some return of slight 
cough and greenish sputum, but no asthma. Sputum culture 
Sept. 26 again yielded heavy growth of H. influenzae; new 
vaccine prepared and started Oct. 2. Oct. g came complain 
ing of muscle and joint pains; subungual splinter hemor 
rhages noted Oct, 2 

Hospitalized Oct. 23—Nov. 28. Fever to 1 F. for ten days, 
one spike to 101° F, Marked purpura, severe muscle and Joint 
pains, spleen became palpable; musc! 
trichiniasis and periarteritis nodosa 


e biopsy negative for 


Right bundle branch lesion in electrocardiogram on Oct. 24 
and Nov. ¢. Blood culture neg. Diagnosis, Schénlein’s Pur- 
pura (anaphylactic), due probably to bacterial allergy, as it 


directly followed reinoculation with H. influenzae vaccine 


Eosino 
Count and hil 
- vhiles 
Sedimenta-| ! Roentgen Changes 
per 
tion Rate 
cent 
1 hr. 
20 , 500 23 
37 mm. 
14,400 10 
25mm. 
14,¢ 13 All clear (save for old scars) 
25mm. has remained so through repeated exami- 
nations (including the last one of Feb- 
ruary, 1946). At no time has there been 
any evidence of reactivation of his old 
tuberculosis 
13, 2c 6 
4mm. 
16 14 
Taste Ill 
| 
Leukocyte | 
Eosino 
Count and 
philes 
Sedimenta Roentgen Changes 
° per = 
tion Rate 
cent 
1 hr. 
34,00 47 No change 
mm. 
30 ,OO 45 No change (Oct. 26) 
(Bone 46 
marrow) 
60 
No eosin- 
ophilic 


myelocytes 


20 48 
77 mm. 
14,100 45 No change 
49 mm. 
11,200 10 No change 


72 mm, 
10,200 9 No change since May 


16mm. (Fig. $c) 


1942 


Further vaccine therapy not advised. During this time, no 
cough or sputum 


Some palpitation; no sign of bundle branch block, but some 
extra systoles in electrocardiogram. Feels very well 


Because of further nose trouble, roentgen therapy (3 treat- 
ments per week, total 1,350 r) Jan. 29-Feb. 17, with exc ellent 
result 


— 
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Taste III 


Continued 


Leukocyte 


Remarks 


Resumed work as taxi driver; nose and chest symptoms neg- 
ligible 


Has been fairly well all summer on ragweed and autogenous 
house dust desensitization; very slight ragweed symptoms. 
Upper respiratory infection with cough and sputum end of 
September. Some mild muscle and joint pains with stiffness 
and tiredness mid-October; two or three small subungual 
splinter hemorrhages, but otherwise examination completely 
negative 


Caught cold, fever to 101° F., cough and sputum, signs of 
bronchitis; sputum culture 
flora only 


heavy growth of mixed usual 


Recent cold and some evidence of bronchitis 


Roentgenogram shows extensive infection of left frontal si- 
nus, both ethmoids and sphenoids. Dr. McNally on March 
14 found evidence of extensive infection in sinuses; pus 
washed from antra grew Neisseria catarrhalis 


Started on repeated small intracutaneous doses of stock vac- 
cine; ephedrin 1% in saline Proetz and Parkinson positions 
with benefit 


Has got along quite well except for postnasal discharge, with 
occasional slight exacerbations of cough and sputum; has 
kept at work fairly steadily; weight 174 lb. His persisting 
sinus infection is the problem; further roentgen therapy con- 
sidered but withheld 

Some coughing—few transitory rales 

Had epidemic influenza early January, but now back at 
work. No physical signs. Sputum culture; normal flora only 


Continues at work but finds weather changes difficult 


Eosino 
Count and hil 
vhiles 
Date Sedimenta I Roentgen Changes 
yer 
tion Rate I 
cent 
ir. 
May 20,1943 
Nov. 1, 1943 15 ,00¢ 31 No change 
32 mm. 
Nov. 26, 1943 No change 
Feb, 22,1944 No change (Fig. 5d). An essen 
tially healthy chest. No reacti- 
vation of the old tuberculosis 
March 28, 1944 Roentgenogram of sinuses only 
June 13,1944 10,20¢ I No change (June 6) 
33mm. 
Feb, 2, 1946 12,7 4 No change 
41 mm. 
Dec. 14,1945 No change 
Jan. 22,1946 
Feb. 6, 1946 8,0 x Continues unchanged from ap 
28 mm. pearance shown in Figure $d 


ptysis, and at a later period, duodenal ulcer 
with hematemesis, cannot be categorically 
stated, But it may be permitted to question 
whether these other conditions might not 
also have been manifestations of vascular 
allergy. 

The importance of diagnosis must be ap- 
parent to all, and the ease with which it is 
possible to fall into error. Certainly any 
single roentgenogram, as may be seen from 
those illustrated, would be sufficient to 
stamp this as a case of tuberculosis. It is 
only when several roentgenograms are in- 
spected, and this is correlated with the 
pronounced and shifting eosinophilia, that 
a correct diagnosis is possible. 


It may be argued that our case showed 
many features which were atypical of 
Loffer’s syndrome. Certainly there was 
considerable fever for several weeks, during 
which period there were large amounts of 
sputum, leukocytosis and high sedimenta- 
tion rate as definite manifestations of the 
pulmonary infection. But these features 
are not entirely unusual and have been 
exemplified in other reported cases as indi- 
cations of an associated infection.* 


* Attention must be called to recent autopsy reports on cases 
of Léffler’s syndrome appearing since this report was written, nota- 
bly those by von Meyenburg," and by Bayley, Lindberg and Bag- 
genstoss,'* and more recently by Bergstrand."” The findings vary 
from a pneumonic exudate in which eosinophilic leukocytes pre- 
dominate to focal granulomatous lesions in which fibrinoid swell- 
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SUMMARY 

(1) A case is described, in some detail, of 
transitory shifting lung shadows associated 
with pronounced fluctuating blood eosino- 
philia (L6ffler’s syndrome) in an allergic 
individual. 

(2) The patient’s personal and family 
history bear evidence to his allergic predis- 
sition. 

(3) In addition to house dust and rag- 
weed pollen, the patient also exhibited evi- 
dence of bacterial allergy to the infecting 
organism—namely, Haemophilus influenzae 

a constant finding in sputum and infected 
sinuses. 

(4) At a later period, on re-administra- 
tion of the specific vaccine he developed 
joint and muscle pains, fever, and marked 
purpura of the Schénlein type, and during 
this episode, transitory bundle branch 
lesion was revealed by the electrocardio- 
gram. 

(5) This indisputable evidence of vascu- 
lar allergy is corroborative of the view that 
the L6ffler shadows are due to allergic 
edema of the interalveolar pulmonary tissue 
with its widespread capillary connections. 

We are greatly indebted to Dr. J. Kaufmann and 
his deparment for the hematological studies in this 
case, and to Mr. H. Coletta, of the Department of 
Pathology, for the reproductions of illustrative ma- 
terial. 

Royal Victoria Hospital 
Montreal, P. Q., Canada 


ing and necrosis of collegen occur and at times vasculer lesicns 
corresponding to periarteritis nodosa. At any rate, the indications 
are that these transitory lung shadows may not always be trans! 
tory and may indeed progress to permanent organization. The 
paper by Bergstrand is of great interest and highly significant in 
this connection. 


Arthur T. Henderson and Carleton B. Peirce 


OCTOBER, 1947 
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PULMONARY INFILTRATIONS ON ROUTINE 
CHEST ROENTGENOGRAMS* 


By LEROY HYDE, M.D. 
and 


BERNARD HYDE, M.D. 


LOS ANGELES 


UMEROUS chest roentgen surveys 

have been made in recent years. The 
incidence of pulmonary infiltration on rou- 
tine chest roentgenograms has been the 
primary aim of most observers. Little men- 
tion is made of the final diagnosis of these 
patients. The present report describes the 
findings and final diagnosis of 20 male 
soldiers, whose routine chest roentgeno- 
grams revealed pulmonary infiltration and 
who were carefully followed for from ten 
to twenty weeks in the hospital. 


INCIDENCE OF PULMONARY INFILTRATICN ON 
ROUTINE CHEST ROENTGENOGRAMS 


Hodges® found that 9.3 per cent of chest 
roentgenograms revealed abnormal find- 
ings, and that 1.5 per cent of routine films 
revealed evidence of pulmonary tuberculo- 
sis. Childress et a/.‘ state that 2.8 per cent of 
patients surveyed by chest roentgenograms 
have reinfection type tuberculosis. Zacks 
and Hyde" noted that of 160 “pulmonary 
suspects” on roentgen examination 86 (54 
per cent) had pulmonary tuberculosis. The 
remainder had either normal chests, healed 
primary tuberculosis, or non-tuberculous 
pulmonary disease, such as bronchiectasis, 
silicosis, sarcoidosis, fibrosis, or pulmonary 
abscess. Block and Tucker* found that 1.3 
per cent of white patients and 2.6 per cent 
of colored patients yielded evidence of 
active pulmonary tuberculosis on routine 
chest roentgenograms. Seymour'® found 
that of 100,000 selectees roentgenographed, 
2.4 per cent had pulmonary lesions. Two 
per cent of the 100,000 had pulmonary 
tuberculosis. Duncan and McKinley® re- 
port a survey based on 6,400 chest roent- 
genograms. This disclosed 1.4 per cent of 


CALIFORNIA 


individuals to have tuberculosis and 1.3 per 
cent to be “suspected cases of tubercu- 
losis.’’ No statement is made concerning the 
final diagnosis of these tuberculous sus- 
pects. Alpern and Benjamin! report 23 
patients who were admitted for study solely 
on the basis of a routine chest film; 11 were 
proved to have active pulmonary tuber- 
culosis. Gould® reporting on 20,350 routine 
chest roentgenograms found that 4.9 per 
cent were reinfection tuberculosis, 1.3 per 
cent were suspicious of tuberculosis, and 
0.6 per cent were characterized by pul- 
monary fibrosis. Hilleboe and Morgan’ 
state that of more than 1,000,000 chest 
roentgenograms of employees in the United 
States, 1.5 per cent gave roentgen evi- 
dence of reinfection pulmonary tubercu- 
losis. Schiller? found that 2.12 per cent of 
40,283 selectees were rejected because of 
pulmonary lesions. 


PRESENT STUDY 


Each of the 20 patients of this report was 
sent to this hospital for thorough study 
after a routine chest roentgenogram taken 
as part of the separation process from the 
Army revealed a pulmonary infiltration. 
The transfer diagnosis of each patient was 
“Observation for tuberculosis.” Workup 
included careful history, physical exami- 
nation, usual laboratory studies, sputum 
and gastric examinations for acid-fast 
bacilli, serial sedimentation rates, serial 
chest roentgenograms, comparison of the 
present films with patient’s induction chest 
roentgenogram, temperature, pulse, and 
respiration determinations four times daily, 
and tuberculin and coccidioidin skin tests. 
The results can be seen in Table 1. 


* From the McCornack General Hospital, Pasadena, California, and Bellevue Hospital, New York, New York. 
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Left upper lobe 
infiltrations 


Neg. 1943 


* Coccidioidin (1:50) 


There 


salin 
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Of the 20 patients, 15 (75 per cent) had 
pulmonary tuberculosis, 4 had coccidi- 
oidomycosis, and in I patient no definite 
diagnosis could be made. 

Of the 15 patients with pulmonary tuber- 
culosis, 4 had active tuberculosis and 9g 
cases were believed to be arrested. In 2 
patients activity could not be determined 
definitely during the period of observation. 
Considering the 4 cases of active pulmonary 
tuberculosis, several interesting facts 
should be mentioned. Case 1 had a normal 
sedimentation rate and no change on serial 
chest roentgenograms. After repeated nega- 
tive sputum examinations and eight weeks 
of observation with normal temperature 
and pulse rates, specimens of sputum posi- 
tive for acid-fast bacilli were secured. Case 
2 had a slightly elevated sedimentation 
rate and leukocytosis. After eight speci- 
mens of sputum negative for acid-fast 
bacilli and five weeks of observation, the 
patient developed a pleural effusion. Case 3 
had a thin-walled, small cavity of the upper 
lobe without any surrounding reaction, so 
often seen in_ coccidioidomycosis. The 
patient had lived in the San Joaquin Valley 
for many years, but his coccidioidin skin 
test was negative. The sedimentation rate 
was elevated and the white blood count was 
14,000 per cubic millimeter. The patient 
was treated with strict bed rest. Repeated 
sputum and gastric examinations were 
negative for acid-fast bacilli until the ninth 
week of observation when the first of 
several gastric washings positive for acid- 
fast bacilli was secured. Case 4 had a per- 
sistently slightly elevated sedimentation 
rate. After 18 negative sputum and gastric 
examinations and ten weeks of bed rest, 
positive gastric washings for acid-fast 
bacilli were obtained. The importance of 
continued observation and repeated sputum 
and gastric examinations for acid-fast 
bacilli is evident. 

Nine patients who were followed from 
ten to twenty weeks in the hospital were 
judged to be cases of arrested pulmonary 
tuberculosis. These patients were asympto- 
matic, except for slight cough in several, 
and had negative physical examinations. 


Routine Chest Roentgenograms 
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They were afebrile, had no changes on 
serial chest roentgenograms, and had posi- 
tive tuberculin and negative coccidioidin 
skin tests. Their sedimentation rates were 
occasionally elevated slightly on admission, 
but these soon dropped to normal, usually 
within one to two weeks. The cause of these 
occasional elevated sedimentation rates was 
not clear. 

In 2 cases no definite decision could be 
made concerning activity. Case 14 was 
asymptomatic, afebrile, and negative to 
physical examination. However, he was 
observed for only four weeks. During this 
time he had 15 specimens of sputum which 
were negative for acid-fast bacilli, but his 
sedimentation rate remained elevated. He 
was transferred to a hospital closer to his 
home for further observation. Case 15 has 
been followed for sixteen weeks. He has had 
26 negative sputum and gastric exami- 
nations for acid-fast bacilli, but his sedi- 
mentation rate has remained elevated. He 
has a slight chronic cough, and physical 
examination reveals a few fine rales at the 
left apex. He has been afebrile, and serial 
chest roentgenograms have shown no 
change. 

Cases 16, 17, 18 and Ig9 were found to 
have coccidioidomycosis. Each gave a 
history of having lived in a known endemic 
area of this disease. Each had a positive 
coccidioidin skin test (1:50 dilution). Cases 
16 and 18 had positive tuberculin skin tests 
also, but Cases 17 and 19 had negative 
tuberculin skin tests. These 4 patients had 
no active disease. 

Case 20 had a right apical infiltration 
detected on a routine chest film. He was 
asymptomatic, and had negative physical 
examinations, no changes on serial chest 
roentgenograms, normal sedimentation 
rates, sputum negative for acid-fast bacilli, 
and negative tuberculin and coccidioidin 
skin tests. No histoplasmin was available 
for skin testing. The etiology of the pul- 
monary infiltration of this patient could not 
be determined. 

The incidence (20 per cent) of coccidi- 
oidomycosis in this small series of cases may 
seem unduly high. However, it must be 
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recalled that large numbers of soldiers from 
all parts of the country were stationed and 
trained in areas of California, New Mexico, 
Arizona and western Texas which are now 
known to be endemic foci of coccidi- 
oidomycosis. Physicians everywhere must 
expect to see more cases of coccidi- 
oidomycosis. The use of the simple coccidi- 
oidin skin test will increase, and will aid 
greatly in the detection of this disease. It 
may be of interest to note, in passing, that 
12 per cent of 269 soldiers in Los Angeles 
had positive coccidioidin skin tests and 
73 per cent had positive tuberculin skin 
tests, using coccidioidin (1:50) and tubercu- 
lin Purified Protein Derivative (ist and 
2nd strengths). Almost all of these men 
were in the age group of twenty to thirty- 
five years. 

Each patient judged to have arrested 
pulmonary tuberculosis was advised to 
have a monthly chest roentgenogram for 
six months, and less frequent but continued 
observation after the six month period. 
Since the induction chest roentgenograms 
had been negative in nearly all cases, all of 
these patients must have had recent pul- 
monary infiltrations. The importance of 
careful, continued observation must be 
emphasized. Amberson? has stressed the 
potential lability of minimal tuberculous 
pulmonary infiltrations in young adults. 


SUMMARY AND CONCLUSION 


1. Observers reporting on routine chest 
roentgen surveys note that from 2.1 to 9.3 
per cent of roentgenograms reveal abnor- 
mal findings, and that 1.3 to 4.9 per cent of 
all chest films disclose evidence of reinfec- 
tion pulmonary tuberculosis. 

2. Twenty soldiers whose routine chest 
roentgenograms revealed pulmonary infil- 
trations were carefully studied for from ten 
to twenty weeks. Of this group (a) 4 pa- 
tients (20 per cent) were found to have 
active pulmonary tuberculosis; (4) 9 pa- 
tients (45 per cent) were found to have 
arrested pulmonary tuberculosis; (c) 2 
patients had pulmonary tuberculosis but 
activity could not be definitely determined 
during their periods of observation; and (d) 
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4 patients (20 per cent) were found to have 
healed, old coccidioidomycosis with stable 
pulmonary lesions. The cause of one pa- 
tient’s pulmonary infiltration could not be 
ascertained. 

3. The importance of continued obser- 
vation, repeated sputum and gastric exami- 
nations for acid-fast bacilli, serial chest 
roentgenograms, and weekly sedimentation 
rates, as aids in determining the activity of 
pulmonary lesions, is stressed. 

4. Many have had 
oidomycosis as a result of training in en- 
demic areas of the United States. These 
men will return to their homes and a certain 
number will bear residua, such as_pul- 
monary fibrotic areas and _ infiltration. 
Differentiation from tuberculous infiltra- 
tions may be difficult. 

6333 Wilshire Blvd. 
Los Angeles 36, Calif. 
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ROENTGEN DEMONSTRATION OF CALCIFICATIONS 
IN THE INTERVENTRICULAR SEPTUM IN 
CASES OF HEART BLOCK* 


By FRANK WINDHOLZ, M.D., and CHARLES GRAYSON, M.D. 


SAN FRANCISCO, CALIFORNIA 


URING the last few years, we have 

had the opportunity to study roent- 
genologically 61 patients showing calcifica- 
tions in the mitral annulus fibrosus, in the 
aortic ring, or in their valves. Twelve of 
these patients suffered from heart block. 
Since it is known that in such conditions 
calcifications may extend into the mem- 
branaceous septum and may interrupt the 
conduction pathway,'®? our at- 
tention has been directed to establishing 
roentgen signs of calcifications in the 
membranaceous septum. 

Calcific deposits of the rings and of the 
valves are well evaluated from pathologi- 
Ca] 5.67.10, 12,13, 14,24 
and view. 
points. The pathological aspects of their 
extensions into the septum and associated 
disturbances of conduction have been re- 
peatedly However, 
according to available information, no 
attempt has been made to identify septal 
calcifications in living persons. 

Our studies were carried out by estab- 
lishing the position of the membranaceous 
septum, in roentgenological projections of 
the heart and by evaluation of pathologico- 
anatomical data of septal calcifications. In 
3 instances our roentgen findings in heart 
block were controlled in postmortem ex- 
aminations. Finally roentgenological ob- 
servations in 49 cases with annular and 
valvular calcifications and without heart 
block were compared with. 12 similar 
cases having heart block. 


ANATOMY 


The mitral annulus fibrosus is not a com- 
plete ring.’*°.3 It is approximately horse- 
shoe-shaped and encircles the mitral ostium 
on three sides, being absent at the root 


of the aorta. Its endings at either side 
merge into two nodular thickenings of 
dense fibrous tissue. These are the trigona 
fibrosa. The mitral ring is effectually com- 
pleted by a system of fibers filling out the 
space between the trigones. These fibers 
are contributed by the opposing portions 
of the right (posterior) and of the left 
(anterior) trigonum fibrosum. They are 
reinforced by bundles of the aortic ring and 
by so-called fila coronaria. Fibers of the 
mitral annulus fibrous do not enter this 
space.’:18 

This explains why, in a large majority of 
cases, calcareous deposits in the mitral 
annulus fibrosus are C-, J-, or U-shaped.’ 
own observations Tt also explains that if a com- 
pletely calcified ring is present around the 
mitral ostium, calcifications involve not 
only the annulus fibrosus, but also the 
fibrous trigones at either side and the 
space between the trigones as well. 

The membranaceous septum lies an- 
teriorly to the right (posterior) fibrous 
trigonum with which it is partly inter- 
woven. The same trigonum also constitutes 
the end of the posterior branch of the mitral 
annulus fibrosus. Consequently, it is a 
connecting link between the annulus and 
the membranaceous septum. The crus com- 
mune of the bundle of His passes through 
the posterior portion of the same trigonum. 

Close spatial proximity also exists be- 
tween the membranaceous septum and the 
aortic ring. The septum is located below the 
right and the posterior semilunar valves cf 
the aorta. Fibers of the septum thus extend 
craniad and anteriorly into the interval- 
vular space between the right and pos- 
terior valves and their Valsalvan sinuses. 
Here they merge into the aortic ring. 

The collagenous fibers of the mitral, 


* From the Department of Radiology, Stanford University School of Medicine, San Francisco, California. 
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aortic, and tricuspid rings, together with 
the trigona fibrosa and the fila coronaria, 
represent an anatomical and nutritive en- 
tity, the “skeleton of the heart” (Herz- 
skelett of In susceptibility 
to degenerative changes, it stands in con- 


Fic. 1. Auricular view of fibrous skeleton of heart 
(““Herzskelett’’) and of relations of the atrioven- 
tricular ostia, of the aortic and pulmonary valves. 
(From Julius Tandler: Lehrbuch der systemischen 
anatomie. Vol. 3, Fig. 23, F. C. W. Vogel, Leipzig, 
1926.) 

T.f.s., left fibrous trigonum; T./.d., right fibrous 
trigonum; H.B., bundle of His; C.s., tendon of 
pulmonal conus. 


trast to the adjacent vascular or muscular 
tissue; however, calcifications in the tri- 
cuspid ring are extremely rare. 


PATHOLOGY 


Numerous on the pa- 
thology of calcifications of the mitral and 
aortic rings and of the septum may be sum- 
marized as follows: 

1. Calcium deposits in the mitral an- 
nulus fibrosus, in the mitral and aortic 
valves, and in adjacent fibrous tissue are 


frequent. They occur in 7.5 to 8.7 per cent” 


of all autopsies and in 20 per cent be- 
yond the fifth decade. They are about 
three times as frequent in females as in 
males. 

2. The deposits are usually first seen in 
the posterior third of the mitral ring with 
extensions toward the right trigonum and 
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the septum, and toward the lateral parts 
of the ring. 

3. On the extension of the deposits to the 
right trigonum, there is division into two 
branches. One continues into the trigonum 
and the other into the posterior or lower 
portion of the septum membranaceum. 

4. With heavier calcifications, there may 
be a continuation across the space between 
the right and left trigonum, in the opposing 
portions of the trigona themselves, and in 
adjacent bundles of the aortic ring and the 
fila coronaria. In such cases, calcifications 
form a complete ring about the mitral 
ostium or are crescent shaped. 

5. Calcifications in the aortic area begin 
at the roots of the valves. Frequently they 
are associated with calcareous deposits in 
the insertion of the adjacent aortic leaflet 
of the mitral valve. Caudad extensions 
from the right semilunar valve as a rule 
involve the membranaceous septum. 

6. Calcific deposits extending to the 
septum from the mitral annulus or the 
aorta are first located in the area of the 
bifurcation of the conduction bundle and 


Fic. 2. Photomicrograph showing calcium deposits 
in the membranaceous septum, low power, Van 
Gieson stain. (After F. Ménckeberg: Die Er- 
krankungen des Myokards und, des specifischen 
Muskelsystems, Fig. 43, page 518.) e, medial leaf- 
letof the biscuspidal valve; a, atrioventricular node; 
c, calcareous deposits in the membranaceous sep- 
tum; d, interventricular muscular septum; /, me- 
dial leaflet of tricuspid valve. 
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later involve the area of the crus commune. 
The bundle itself is apparently more flex- 
ible than other parts of the septum. It 
first becomes displaced, then stretched, 
degenerated, and finally calcified. 

7. Calcium deposits in the regions con- 
cerned are a part of degenerative changes. 
They are associated with or preceded by 
atheroma, necrobiosis, and fatty or hyaline 
degeneration, and occasionally with (senile) 
disturbances of calcium metabolism. In 
3 of our cases Paget’s disease was pres- 
ent. 

8. In general, the changes are sometimes 
considered as being a disease entity in- 
volving primarily the fibrous structures 
(Herzskelett) of the heart (‘‘annular scle- 
rosis” of Dewitzky). No known relation- 
ship exists with generalized arteriosclerosis 
or syphilitic vascular disease. In one of our 
observations calcifications of the mitral 
annulus were associated with idiopathic 
medionecrosis of the aorta. The condition is 


Calcifications in the Interventricular Septum 


413 


Fic. 3. Anterior view of the heart after removal of 
the anterior wall in coronal plane, showing pro- 
jections of the mitral and tricuspid annulus fibro- 
sus, of aortic and pulmonary valves. Partial use 
has been made of one of Testut’s illustrations 
(Traité d’anatomie humaine. Vol. II, Part I, Paris, 
1909.) 

M.A.F., mitral annulus fibrosus; M.S., muscu- 
lar septum; 7.4.F., tricuspid annulus fibrosus; 
P.V., pulmonary valves; 4.V., aortic valves. 


> 


Fic. 4. 4, roentgenogram of calcified circumflex branches of the coronary arteries and of calcified aortic 
valves. Ventricular view; left oblique 60°. Male, aged seventy-four, with angina pectoris. B, superimposed 
drawing on same roentgenogram shows positions of fibrous rings of mitral and tricuspidal ostia and adja- 
cent fibrous structures in left oblique view. /, calcified aortic valves. 2, calcified left coronary artery, circum- 
flex branch. 3, calcified right coronary artery, circumflex branch. 4, mitral annulus fibrosus, posterior 
branch. 5, left (anterior) fibrous trigonum. 6, mitral annulus fibrosus, posterior branch. 7, right (posterior) 
fibrous trigonum. 8, membranaceous septum. 9, bundle of His. Zo, tricuspid annulus fibrosus. 
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Bradveardia 


2, and 4.) 


Clinical viewpoints in Cases 111, 1v, v, x and x1 of this table are described in detail by Rytand and Lipsitch in their recent paper.'’ (Refer to Cases 3, 1, 5, 


said to be frequent in cows and dogs where, 
in addition to calcifications, bone and carti- 
lage formation is often observed in the 
trigona and in the mitral annulus fibrosus.* 

g. Calcifications on an inflammatory 
basis do not follow the patterns outlined 
above concerning occurrence, pathogenesis 
and extension. 

10. Isolated calcifications of the septum 
membranaceum are rare and usually of 
microscopic size. 

Cases of heart block observed and stud- 
ied by us are summarized in Table 1. 


ROENTGEN IDENTIFICATION OF 
SEPTAL CALCIFICATIONS 


The elaborated techniques of Sosman 
and his co-workers are referred to for 
general rules concerning roentgenological 
location and identification of endocardial 
calcifications. 

In all of our cases of heart block, calcifi- 
cations of the septum were associated with 
calcifications of the aortic or the mitral 
ring. The mitral ring was involved in 9 
cases, the aortic valves in 3 cases. No 
calcified tricuspid ring was found in our 
studies. 

The location of the septum was corre- 
lated to that of the adjacent calcified ring 
or valves by using postmortem specimens 
of cases studied roentgenologically during 
life. 

In studying the relationship of the sep- 
tum to the mitral and the aortic rings, the 
observations were made more precise by 
roentgenograms taken in typical projec- 
tions ‘from a heart specimen, in which the 
rings were marked with a wire loop, and the 
septum with a bit of wire fly-screen. We 
could thus demonstrate not only the spatial 
interrelationship of these structures, but 
also their overlapping and foreshortening 
in roentgenography and roentgenoscopy. 

According to our anatomical studies— 
the results of which are consistent with 
those of other investigators—that part of 
the membranaceous septum containing the 
crus commune of the conducting bundle is 
immediately contiguous with the right 
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trigonum fibrosum. In order to find this 
point, roentgenoscopic examination was 
done. For mitral calcifications the left 
oblique diameter of the thorax was de- 
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trigonum was localized at the medial 
(right) end of the posterior branch of the 
calcified mitral ring. The posterior branch 
of the ring was projected on the wall of the 


termined, which showed the ring calcifica- 
tion in its most open and most clearly dis- 
cernible degree. This was usually 60 degrees 
or a little more from the coronal plane. The 
patient was then marked on the skin at 
both ends of the diameter, as suggested by 
Sosman, for later roentgenograms. A simi- 
lar procedure was carried out in the lesser 
right oblique position in which the calci- 
fication appears as a linear shadow. In this 
manner the area of the right (posterior) 


Fic. 5. Case 1 of Table 1. Complete atrioventricular 
block. Calcifications of aortic valves extend into 
membranaceous and muscular septum. 4, roent- 
genogram in right anterior oblique view; B, roent- 
genogram of heart specimen of same patient. Left 
ventricle and aorta opened along interventricular 
septum. Probes point to extension of calcifications 
into the septum. C, anatomical structures in sur- 
roundings of membranaceous septum. Dotted line 
indicates approximate outlines of calcifications. 
(After J. Tandler: Lehrbuch der systematischen 
anatomie. Vol. 3, F. C. W. Vogel, Leipzig, 1926.) 
1 and 2, extensions of calcareous deposits into the 
septum. ?, calcified right semilunar valve. 4, pos- 
terior valve. 5, left valve. 


thorax caudad to the anterior branch. If 
calcifications formed a regular circle, the 
trigona and the intertrigonal space were 
recognizable not only by their localization 
but also by the change of the morphology 
of calcifications. Calcium deposits in the 
intertrigonal space were more granular and 
not as homogeneous as they ‘were"in the 

In cases of aortic calcifications the two 
oblique projections at about 20 degrees and 
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Fic. 6. Case 1 of Table1. Prolonged conduction time. Calcifications of aortic valves extend into membrana- 
ceous and muscular septum and in aortic leaflet of the mitral valve. 4, right anterior oblique view; B, right 


lateral view. 


the left oblique approaching a lateral were 
used. Because of the obliquity of the aortic 
ostium, it was sometimes helpful to lean 
the subject or to direct the roentgenograph- 
ic tube away from the horizontal into the 
axis of the aortic root, to visualize the cal- 
cifications with less over-projection. In this 
area the deepest caudad extension of the 
calcium deposits from the semilunar valves 


A 


into the contiguous membranaceous or 
muscular septum was determined. In these 
studies roentgenoscopic parallax proved to 
be an indispensable adjunct. 

In cases of heart block we observed with 
this technique three types of calcifications 
which we considered as being located in the 
membranaceous septum. 

1. Deep caudad extension of aortic calcium 


Fic. 7. Case 11 of Table 1. Atrioventricular block. Complete mitral “ring”’ calcifications. 4, roentgenogram 
in left oblique position; B, roentgenogram in right anterior oblique position. 7, area of right (posterior) 
fibrous trigonum. 2, extension of calcifications into the intertrigonal space. 7, area of left (anterior) fibrous 


trigonum. 4, extensions into the septum. 
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deposits. Such deposits primarily involve 
the junction of the semilunar valves with 
the aortic root. As a rule, caudad extensions 
occur after all three semilunar valves and 
their valsalvan sinuses have calcified. 

Such extensions were found in 2 cases of 
septum calcifications associated with heart 
block. No such extension was recognizable 
in any of the cases in which no heart block 
or prolonged conduction was recorded. 

2. Complete ring calcifications at the mt- 
tral ostium. As previously noted, the mitral 
annulus is horseshoe-shaped and encircles 
all except the anterosuperior quadrant of 
the ostium. This part is the space between 
the trigona fibrosa. The right trigonum 
carrying a portion of the bundle of His is 
seen at the right (medial) end of the pos- 
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lic. 8. Case tv of Table 1 with an autopsy specimen, 
not included in our table. 4, 1939. 2:1 block, com- 
plete mitral ring calcification. B, 1942. 2:1 block. 
Complete mitral ring calcification (crescent- 
shaped) with considerable increase of calcareous 
deposits since 1939, specifically In area of the pos- 
terior trigonum. C, roentgenogram of a specimen 
with typical mitral ring calcifications in heart 
block. Note the characteristic branching of cal- 
cifications at the areas of the fibrous trigona, as de- 
scribed in the text. 7, area of posterior trigonum. 2, 
granular calcifications in the intertrigonal space. ?, 
anterior branch of the calcified ring. 7, extensions 
into the septum. 5, massive deposits in posterior 
branch of the ring. 6, medial extersion of calcifica 
tions. 


terior branch of the mitral annulus. If a 
complete ring of calcification is formed 
then the right trigonum is involved.* 

Eight complete ring calcifications in 12 


* Complete “ring” calcifications represent often not circles but 
crescents. The intertrigonal calcifications are in such instances 
around a segment, the convexity of which points toward the lu 
men of the mitral ostium. This indicates that at times the root of 
the aorta bulges into the mitral ostium. 

These findings are in contrast to anatomical descriptions of the 
mitral ostium which state that the ostium is ring shaped. 

The bulging of the intertrigonal space (aortic root) into the mi- 
tral ostium is apparently not yet described because no intravital 
observ ations of physiological or pathologico physiological condi- 
tions in this area have been made. In our cases the findings were 
persistent during several years of observations. Consequently 
they cannot represent a pulsatory phase of the root of the aorta. 
Since not all of our cases of mitral ring calcifications show the 
bulging of the calcified aortic root into the ostium, it is reasonable 


to believe that this phenomenon occurred in cases of pathological 
dilatations of the root of the aorta. The calculated radius of the 
bulging sector of the aorta indicated this clearly. In one of our 
cases the loss of the surface of the lumen of the mitral ostium 
through the bulging aortic sector exceeded 32 per cent. 
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Fic. 9. Case v of Table 1. Complete atrioventricular block, alternating with 2:1 block. 4, left lateral roent- 
genogram shows faint calcium deposits, incomplete mitral ring calcification with nodular thickening of 
area of left trigonum. B, specimen of same case shows complete ring calcification. This was not evident 
on the roentgenograms. /, area of right fibrous trigonum. 2, intertrigonal space. ?, left fibrous trigonum. 
4, anterior papillary muscle. 5, posterior papillary muscle. 


cases of heart block and two in 21 cases trigonum and to adjacent parts of the 
without heart block were found. At times, septum. 

heavier deposits were seen in that part of 3. Incomplete ring calcifications at the 
the completely calcified ring which cor- mitral ostium. This type found in 2 of the 
responds to the area of the posterior (right) 12 cases is less specific than either of the 


| 


Fic. 10. A, incomplete ring calcification. No heart block. Male, aged sixty-three. No symptoms of cardiac 
disease. Left oblique view. B, same case one year later, right oblique view. Note extension of calcification 
from area of the right trigonum toward the septum and the aortic ring. 7, area of right (posterior) fibrous 
trigonum. 2, area of left (anterior) fibrous trigonum. ?, posterior branch of calcified mitral ring. 4, new ex- 
tension of calcifications from the right trigonal area. 
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previous types. It was found almost as 
frequently in cases without heart block as 
in cases with heart block. It consists of 
irregular broadening of the calcium shadow 
at the right end of the mitral annulus 
corresponding to the right trigonum. Con- 
sidering the spatial relationship, it is rea- 
sonable to believe that in cases of heart 
block, calcium deposits located in the 
right fibrous trigonum may extend into the 
bundle of His, or that it is damaged by 
degenerative changes preceding the calcifi- 
cations. 


SUMMARY 


1. Anatomical and pathological funda- 
mentals of calcifications in the membra- 
naceous septum and the technique of their 
roentgenological localization and _identifi- 
cation are described. 

2. Twelve cases of heart block are 
presented. In ten of these cases septal cal- 
cifications were observed roentgenologically 
during the lifetime of the patient. 

3. Three types of roentgen signs are 
recognized which are considered as indica- 
tive of the presence of calcareous deposits 
in the membranaceous septum. 

(a) Caudad extension of calcium sha- 
dows from calcified aortic valves or 
aortic ring. 

(b) Complete circular or  crescent- 
shaped calcifications about the mi- 
tral ostium. 

(c) ‘Incomplete mitral ring calcifications 
with nodular thickenings of calcare- 
ous deposits at the right (medial) 
end of the posterior branch of the 
calcified mitral ring. 

4. Roentgen signs of calcium deposits in 
the septum are as a rule associated with 
heart block or prolonged conduction time. 

5. At times calcifications can be demon- 
strated roentgenologically in the septum 
with no clinical or electrocardiographic 
signs of heart block. 


2351 Clay St. 
San Francisco 15, Calif. 
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UMBRATHOR AS A SUBSTITUTE FOR BARIUM IN 
THE ROENTGEN STUDY OF ACUTE 
INTESTINAL OBSTRUCTION* 


By JAMES T. CASE, M.D 


CHICAGO, ILLINOIS 


MPLOYMENT of the roentgen rays 
in the study of cases of possible intes- 
tinal obstruction has become an established 
means of diagnosis. Not infrequently the 
presence of an accumulation of more or 
less inspissated barium above an obstruc- 
tive lesion has caused considerable incon- 
venience and on at least a few occasions a 
serious menace to the life of the patient. 
It has become good practice to begin the 
gastrointestinal study with the opaque 
enema in all cases where an obstructive 
lesion is suspected, and under such circum- 
stances the radiologist should exercise 
great care not to force any considerable 
amount of barium through the stricture 
into the bowel proximal to the obstruction. 
Indeed, this feeling has been so strong in 
some circles that barium studies have been 
forbidden in cases of suspected obstruction, 
and an attempt has been made to use 
sodium iodide in about the same strength 
as has been employed by the urologist in 
cystography. 

The writer has employed barium in small 
quantities in cases of suspected acute 
small bowel obstruction in a great many 
instances and only once has he found the 
presence of the barium an inconvenience to 
subsequent surgery. In fact, the presence of 
barium in the lumen of the obstructed 
bowel can be detected very easily by visual 
examination of the obstructed bowel, for 
the thinned wall of the dilated bowel per- 
mits one to detect the whitish discoloration 
of the bowel content. One may thus know 
when he is above the obstruction. The 
writer has made it a rule over many years 
never to employ barium in any investiga- 
tion of the gastrointestinal tract shortly 


after a gastro- or entero-anastomosis. He has 
never seen any embarrassment from thus 
studying a gastroenterostomized patient, 
but he does recall! distinctly a case in which 
an enteroenterostomy was found at post- 
mortem to be lying wide open with an amor- 
phous mass of barium occupying the 
lumen at the site of the obstruction. 

As far back as 1915 and, indeed, several 
years prior to that date, the writer advo- 
cated the study of the gas-filled coils of 
bowel without the use of barium as being 
sufficiently informing in cases of acute 
small intestine obstruction. The herring- 
bone appearance of the small bowel could 
be distinguished even though no opaque 
material had been administered, and the 
stepladder arrangement of the dilated coils, 
previously described by Treves before the 
era of the roentgen ray, could be easily 
identified on roentgenograms. Indeed, for 
most studies of acute postoperative ileus a 
scout film of the abdomen is sufficient, it 
being possible to make the necessary deduc- 
tions from the observation of gas-filled 
loops of intestine. 

More precise information, however, can 
be obtained if some opaque medium is 
available, and since 1930 the writer has 
employed as an opaque medium in cases of 
suspected obstruction anywhere in the 
digestive tube, both for oral and for rectal 
administration, an aqueous preparation of 
thorium dioxide, known commercially as 
umbrathor. This is a slightly astringent, 
slightly turbid liquid, scarcely less fluid 
than water itself, which can be swallowed 
by the patient or passed into the stomach 
through a tube or which can be injected per 
anum. It gives a shadow of very great 


* Contribution offered according to the Bylaws of the Academia Nacional de Medicina de México, for the session of July 16, 1947. 
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density, equal to or even better than the 
shadow given by a suspension of barium 
sulfate. It has the advantage of being 
always liquid; there is no danger of the 
opaque material sedimenting out of the 
solution. It, therefore, presents great ad- 
vantages, and in the writer’s experience it 
has been found to be very useful in the 
study of all cases of suspected gastrointes- 
tinal obstruction. In colonic studies in 
which one wishes to depict the mucosal 
folds umbrathor is especially useful. For a 
similar purpose it is valuable in the stom- 
ach, but its greatest value in the writer’s 
experience is in cases of suspected obstruc- 
tion, acute or chronic. 

Vomiting, even vomiting of fecal-tinged 
material, does not contraindicate the ad- 
ministration of umbrathor by mouth. The 
writer has seen numerous instances of suc- 
cessful jejuno-ileal visualization by the use 
of umbrathor administered to patients who 
were vomiting. It is a common observation 
that patients seldom, if ever, vomit any- 
thing like the total content of the stomach, 
and even if a small part of the gastric con- 
tent of umbrathor survives the vomiting, it 
will serve the purpose. 

The patient should be given about 50 cc. 
of umbrathor to which is added an equal 
quantity of plain water, preferably cold. It 
may be given in one single dose or in 
divided doses over an hour or an hour anda 
half. If the patient already has a nasal or 
Rehfuss or Wangensteen tube in place, it is 
a simple matter to inject the 100 cc. of 
diluted opaque material and to clamp off 
the tube for an hour or so. The one impor- 
tant requisite is that the patient be kept for 
an hour or two in a position which will 
facilitate the emptying of the stomach. 
This means that he must lie on the right 
side, almost face down, if not completely 
prone. It is a well-known fact that such 
position facilitates emptying of the stom- 
ach. 

The roentgenograms may be made at the 
bedside if it is deemed undesirable to move 
the patient to the roentgen department. 
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This bedside procedure was recommended 
by the writer more than thirty years ago. 
It is not necessary to turn the patient face 
down for the roentgen films. The purpose is 
served equally well if the patient lies supine 
upon the film, although additional informa- 
tion is sometimes obtained by having him 
sit or stand erect or, if that is not feasible, 
lie upon the right or left side, with the film 
held vertically and the roentgen rays 
passing parallel with the floor in order to 
demonstrate a possible fluid level. 

In this manner it is possible to supple- 
ment the roentgenograms made without the 
administration of opaque material and to 
obtain much more precise information as to 
the site and degree of an intestinal obstruc- 
tion. 

The employment of umbrathor in this 
manner is so simple and so free from com- 
plications one wonders why it would not be 
a good routine hospital procedure to leave a 
standing order with residents or house 
physicians that every case showing any 
suspicion of acute intestinal obstruction 
should be given a dose of umbrathor on the 
appearance of the very first suspicious symp- 
toms. Should the subsequent course of 
this suspected patient prove the question of 
ileus a false alarm, no harm has been done; 
on the contrary, should the symptoms of 
ileus progress to a point where a roentgen 
survey film of the abdomen is desirable, the 
opaque material will be already in place, 
and the first roentgenograms all the more 
valuable. 


SUMMARY 


The use of the roentgen ray in examining 
cases of suspected acute intestinal obstruc- 
tion is an established procedure, depen- 
dence being placed upon the study of gas- 
filled coils or fluid levels discernible in the 
intestine proximal to the obstruction. 

Administration by mouth or by rectum, 
as the case may demand, of umbrathor, 
mixed with an equal quantity of water, 
materially improves the chance of recog- 
nizing the degree and site of the obstruction 


| 
| 
} 
| 
) 
) 
\, 
| 
| 
\ 


424 James T. Case Octoser, 1947 


without danger of making the situation 
worse. 

Such administration of umbrathor is 
recommended as a routine standing order 
for all cases of suspected ileus, to be admin- 
istered at the first sign of obstruction. 


Such administration is harmless if the 
procedure proves to be unnecessary, and 
time- and life-saving if the ileus develops 
further. 


55 East Washington St. 
Chicago 2, Ill. 
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ROENTGEN FINDINGS IN PRIMARY DUODENAL AND 
PARADUODENAL MALIGNANT LESIONS 


By J. R. KLINE, M.D., Fellow in Roentgenology, and G. J. CULVER, M.D., Assistant Roentgenologist 
Department of Roentgenology (E. C. Koenig, M.D., Director), Buffalo General Hospital 


BUFFALO, NEW YORK 


HE history of the diagnosis and treat- 

ment of cancer of the duodenum, can- 
cer of the ampulla of Vater, and cancer of 
adjacent structures has been one of slow 
but steady progress.'° The difficulties 
that still persist, as in all malignant con- 
ditions, are those of early diagnosis, and 
radical, successful, surgical removal. At the 
present time, nothing offers a greater op- 
portunity for the early diagnosis of these 
lesions than roentgen Of 
course, this means that the patient must be 
referred to the roentgenologist before the 
lesion is too advanced for successful surgical 
removal. 

In this paper, we will discuss the roent- 
genologic aspects of these various lesions 
and briefly mention the results that can be 
expected from early surgical removal. Cases 
will be presented to illustrate these lesions. 

Carcinoma of the duodenum, while ad- 
mittedly a rare condition, must be borne in 
mind when considering lesions of the upper 
gastrointestinal tract.’ At the present 
time, over 400 proved cases of this condi- 
tion have been reported in the literature. 

According to Eger,'? Hoffman and Pack,!® 
and Berger and Koppelman,’ 0.03 per cent 
of all carcinomas; 0.3 per cent of all intesti- 
nal carcinomas; and 45 per cent of all small 
intestinal carcinomas occur in the duo- 
denum. Of these, 20 per cent are supra- 
papillary, 65 per cent peripapillary, and 15 
per cent infrapapillary. In this lesion, males 
predominate three to one. This is confirmed 
by many authors.’ 

Carcinoma of the duodenum has long 
been a diagnostic problem. Up to the pres- 
ent time, the diagnosis has most often been 
made at operation or postmortem examina- 
tion. Bastos,®* and Mateer and Hartman,” 
made the diagnosis preoperatively by 
roentgen examination. Herman and von 


Glahn!* missed the lesion on the roentgeno- 
grams preoperatively, but were able to 
demonstrate the lesion on the roentgeno- 
grams in retrospect. 

Early in the course of this disease, before 
the advent of metastases or involvement of 
adjacent structures, it is very difficult to 
make the correct diagnosis by clinical 
means. Probably the most constant finding 
is occult blood in the stool as is usually the 
case in lesions eroding the intestinal mu- 
cosa. This finding is apt to be accompanied 
by a mild secondary anemia. 

Although not always present, the most 
common complaint that these patients 
present is that of upper abdominal pain. 
This pain may vary from slight to severe, 
may be constant or intermittent, and may 
or may not have a relation to meals or the 
time of day. The symptoms of weight loss, 
vomiting, and jaundice, when the common 
duct is involved, are moderately late clini- 
cal signs, and mean that the lesion has ad- 
vanced beyond the stage in which we wish 
to make the diagnosis. 

Of course, the symptoms and the roent- 
genographic picture depend on the location 
and type of lesion." In the suprapapillary 
portion of the duodenum the lesion is 
usually a constricting one; narrowing the 
lumen, and infiltrating and eroding the 
mucosa. These lesions are usually scirrhous 
adenocarcinomas.* In this type, the most 
common symptom is pain, and the stool is 
frequently positive for occult blood. 

In the peri-ampullary portion, the lesion 
may be a constricting adenocarcinoma, as 
described above, producing the same signs 
and symptoms. In addition, this lesion, if 
arising near the papilla of Vater, may very 
early infiltrate the papilla, causing a block- 
age of the flow of bile into the duodenum. 
This is the one example of carcinoma of the 
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duodenum in which jaundice and light- 
colored stools can occur very early in the 
course of the disease. 

Papillary adenocarcinoma is another ex- 
ample of carcinoma of this portion of the 
duodenum. Farly in its course, before the 
base has infiltrated the mucosa and sub- 
mucosa enough to cause constriction of the 
lumen, there may be no complaints refera- 
ble to the lesion. However, the patient may 
complain of mild, intermittent, upper ab- 
dominal pain. The stool is often positive for 
occult blood, and an accompanying second- 
ary anemia may be present. 

Carcinoma of the infrapapillary portion 


of the duodenum is the least common of 


these lesions.’ Up to December, 1944,"! 
there were 12 cases of primary carcinoma of 
the third portion reported in the world 
literature, in which resection was done. 
This lesion, which usually occurs near the 
duodenojejunal junction, is most often an 
infiltrating, constricting adenocarcinoma. 
Here, as in the first portion, the lesion is 
more scirrhous than glandular in nature. 
Carcinoma of this portion, too, has a 
tendency to metastasize earlier than lesions 
in the other two portions of the duodenum. 
Because of its location, symptoms appear 
somewhat later than in the lesions de- 
scribed above. The most frequent symp- 
tom, again, is pain; and occult blood may 
be present in the stool. 

One of the early symptoms of any of 
these lesions may be a massive hemorrhage. 
This occurs when the lesion erodes into a 
fair sized vessel. If this occurs in the supra- 
papillary area, the patient may have mas- 
sive hematemesis. In the peripapillary and 
infrapapillary areas, the hemorrhage may 
take the form of tarry stools or even a 
bloody diarrhea. 

Only the most careful study after inges- 
tion of a barium meal will reveal these early 
lesions to the roentgenologist. The appear- 
ance varies with the type and location. In 
the suprapapillary portion, the roentgenos- 
copist may see a very small protuberance 
jutting into the lumen, with the mucosa 
destroyed over the area. There is no as- 
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sociated spasm or tenderness such as one 
finds in inflammatory lesions of this area. 
One cannot emphasize too strongly that 
this lesion may be very small and the exist- 
ing pathology can be completely missed in 
a hurried or careless examination. When the 
lesion is demonstrated by the roentgenos- 
copist, a permanent record can be ob- 
tained by taking spot roentgenograms of 
the area immediately. In addition, mu- 
cosal detail can be visualized more clearly 
and sharply on a film than by roentgeno- 
scopic means. 

Carcinoma of the peripapillary portion 
may present exactly the same findings as 
described above.! However, the lesions in 
this portion have a tendency to be papillary 
adenocarcinomas. Being papillary, they 
protrude into the lumen and present much 
more of a filling defect with mucosal de- 
struction than the more scirrhous lesion 
described above. There is no way in which 
the roentgenologist can determine whether 
he is dealing with a primary adenocarci- 
noma of the duodenum or a carcinoma of 
the ampulla of Vater. Only the pathologist 
is able to make this differentiation. 

Another condition occurs in the duo- 
denum which the roentgenologist must 
keep in mind when dealing with a filling 
defect of this area. Baylin® presented a case 
diagnosed as a carcinoma of the ampulla of 
Vater roentgenologically which, when oper- 
ated upon, proved to be a cluster of aber- 
rant pancreatic tissue protruding into the 
lumen of the duodenum just above the 
papilla. This finding of pancreatic tissue in 
the duodenal wall is easy to understand 
when one considers that embryologically, 
the pancreas originates as buds from the 
duodenum.” The differential diagnosis be- 
tween this lesion and the malignant lesion 


described above is made by the lack of de- 


struction and distortion of the mucosal 
pattern occurring over the benign pan- 
creatic tissue tumor. 

Baylin,? Lehman,”! and Gross and Chis- 
holm," described another condition occur- 


ring in the second portion; that of annular 
pancreas surrounding, constricting and ob- 
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structing the duodenum. This lesion should 
not cause too much difficulty in differential 
diagnosis as the mucosal folds should ap- 
pear intact right through the area of con- 
striction. 

Malignant lesions of the third or infra- 
papillary portion of the duodenum are of 
the scirrhous adenocarcinoma variety. 
These lesions have a tendency to infiltrate 
the bowel wall and constrict the lumen, as 
has been mentioned before. The majority 
occur near the duodenojejunal junction. Be- 
cause of the location, symptoms sufficient 
to bring the patient to a physician occur 
somewhat later than in lesions in the other 
two portions of the duodenum. Because of 
this, the earliest finding observed by the 
roentgenologist may be an area of narrow- 
ing of the lumen in the last part of the 
duodenum. One will also see destruction 
and distortion of the mucosal folds and loss 
of distensibility and pliability of the wall. 
Of course, the roentgenologist may oc- 
casionally have the opportunity of doing 
the gastrointestinal examination at the 
time when the lesion produces only the 
minimal findings described previously. 

Again, aberrant pancreatic tissue tumors 
may occur in this portion of the duodenum. 
Brown, Flachs and Wasserman‘ reported a 
case of a stenosing lesion of the ascending 
duodenum which was interpreted roent- 
genologically as a neoplasm of the third 
duodenum. Surgery revealed the lesion to 
be caused by aberrant submucosal pan- 
creatic tissue. The mucosa over the lesion 
was normal. 

We wish to emphasize the role that the 
mucosa plays in the diagnosis of the lesions 
described above. Malignant lesions of the 
duodenum both destroy and distort the 
mucosal pattern. These changes can be 
seen by roentgenoscopic examination and 
roentgenograms of the _ gastrointestinal 
tract following ingestion of a barium meal. 
If a lesion is present encroaching on the 
lumen of the duodenum which does not 
change the mucosal pattern, it is most 
likely benign or extrinsic. 
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The history and findings of a patient 
with a primary carcinoma of the duodenum 
are presented below. 


Case 1. The patient, white female, aged 
sixty, was admitted to the Buffalo General Hos- 
pital in October, 1944. For the ten years prior 
to admission, she had complained of an aversion 
to fried and fatty foods and had noted, also, 
constipation and indigestion. Also, she had had 
occasional attacks of right upper quadrant pain, 
occurring every two to three months, and neces- 
sitating one to two days’ rest in bed. These at- 
tacks were usually followed by clay-colored 
stools for one to two days. Occasionally, clay- 
colored stools occurred without pain. The pa- 
tient had had a gallbladder attack with pain, 
nausea, vomiting, jaundice, and clay-colored 
stools, in 1939. This attack was supposedly fol- 
lowed by a pancreatitis. The patient stated that 
she developed diabetes mellitus following that 
attack and required 24 units of protamine-zinc 
insulin daily thereafter. She had had one more 
such episode with jaundice before she developed 
the chain of symptoms that preceded her ad- 
mission to the Buffalo General Hospital. 

During the year preceding admission, she 
complained of fatigue, an accompanying anemia 
and had had a moderate anorexia with about a 
40 pound weight loss. The patient had been 
under the care of a physician with no improve- 
ment in her condition. About eight months be- 
fore admission, the patient noticed that she was 
running an occasional fever of 1o1 to 104° F. 
The fever would subside overnight. Six months 
before admission the patient began to have oc- 
casional chills, lasting thirty minutes or more, 
and occurring about once a week. About three 
weeks before admission, the patient developed 
a jaundice, which gradually increased in inten- 
sity. 

The patient stated that she had had pain for 
six months before admission which was differ- 
ent from the occasional attacks of pain de- 
scribed above. This pain was of a lesser inten- 
sity, moderately steady in nature, and more 
toward the midline. 

Examination on admission revealed a marked 
icterus. The liver was palpable, one finger- 
breadth below the costal margin. There was a 
firm, non-tender mass about 8 cm. in diameter 
felt in the mid-epigastrium. There was also a 
cystic lemon-sized mass, which was respiratory 
motile, in the right flank. 
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Case 1. This shows the huge filling defect in 
the second portion of the duodenum with complete 
destruction of normal mucosal pattern and actual 
enlargement of the duodenum by mass of the lesion. 
In spite of the size of this lesion, there was no ap- 
preciable obstruction. 


Laboratory Findings. 
Blood studies: 


10-7-44: Red blood cell count 
Hemoglobin—85 per cent. 
White blood cell count—8,100 


3,050, JOO. 


Differential—Bands—So. 
Filaments—17 
Eosinophils—1. 
Lymphocytes— 19. 
Monocytes I 3. 


Urinalysis: 


Glucose 
Bilirubin 


10-9-44: 
weakly positive. 
Urobilogen—strongly positive. 
Stools: 
10-9-44: clay-colored 
10-10-44: clay-colored 
10-12-44: grayish-black 


positive for blood. 
positive for blood. 
positive for blood. 


Icteric index: 


10-19-44: 1§-20. 


van den Bergh: 


10-9-44: prompt——I.O mg. 
10-8-44: Prothombin time—1g sec. 

Serum protein—s. 3 mg. per cent. 
Serum albumin— 3.7 mg. per cent. 
Alkaline phosphatase Bodansky 


units. 


17.7 
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Roentgen exemination of the gallbladder with 
oral dye showed non-visualization. Plain roent- 


genogram of the abdomen showed a moderate 


degree of splenic enlargement. 


Study of the stomach was negative. Study of 


the duodenum showed a polypoid new growth 


involving almost the entire second portion of 


the duodenum, with a marked degree of distor- 
tion and mucosal destruction; however, this 
produced no obstruction to the flow of barium. 
Our conclusion was a polypoid new growth in 
the second portion of the duodenum. 

The patient was studied for eleven days. 
There was no change in the findings described 
above. A laparotomy was done on the twelfth 
day. The tissues were found to be jaundiced, as 
was the small amount of free peritoneal fluid. 
The liver was generally enlarged and granular in 
appearance. It had a thick border, but con- 
tained no palpable nodules. The gallbladder was 
of huge size but not inflammatory. The common 
duct was dilated. The stomach and duodenum 
seemed normal, but a retroperitoneal tumor 
mass the size of a small grape-fruit was present 
which seemed to have its origin in the pancreas 
and involved practically the entire organ. Ex- 
tending both above and below the pancreas 
were numerous nodules, apparently metastatic 
nodes. The lesion itself seemed to be not remov- 
able because of these extensions. In order to 
alleviate the jaundice, a cholecystojejunostomy 
was performed. The lesser cavity was opened 
and a biopsy was taken from the pancreatic 
tumor. 

The pathological report on the biopsy from 
the pancreas was a distinct carcinoma of solid 
tubular type, with mucoid degeneration in 
some of the cancer cells and forming small 
alveolar structures. 

The patient’s postoperative condition was 
fair until the third postoperative day, when she 
became very distended, markedly icteric, and 
moribund. The patient died on the fourth post- 
operative day. 

Postmortem examination revealed that the 
patient died of a peritonitis following volvulus 
of a mobile cecum. 

There was a huge, fairly round and markedly 
ulcerated and necrotic papillary malignant tu- 
mor growing in the mucosa of the second por- 
tion of the duodenum and measuring 11.5 by 
8 cm. The proximal edge of the tumor was 
situated 3 cm. distal to the pylorus. The edge 
of the tumor was distinctly elevated, while its 
center was considerably ulcerated and markedly 
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Fic. 2. Drawing of pathological specimen from Case 1. This correlates very well with the roentgenogram ot 
this case as to distribution, size and type of lesion. 


necrotic, with papillary, cauliflower-like pro- 
truding tumor nodules. 

The biliary system and pancreatic duct were 
dilated but otherwise not involved in the lesion. 

There was no gross evidence of metastatic 
tumor in the periaortic or retroperitoneal lymph 
nodes, which were all of average size. There 
were a few bean-sized, fairly soft lymph nodes 
in the hilus of the liver, one of which showed a 
large, frankly yellow nodule on cut section, 
probably metastatic tumor. 

The chief diagnoses were: (1) unusually mobile 
cecum with volvulus through 180 degrees, and 
recent fibrinous peritonitis; (2) huge primary, 
distinctly ulcerated carcinoma of the duo- 
denum; (3) chronic cholecystitis with cholecys- 
tolithiasis and choledocholithiasis. 


Carcinoma of the ampulla of Vater is 
often indistinguishable from primary 
adenocarcinoma of the duodenum both 
roentgenographically and clinically. Even 
the pathologist, on occasion, has difficulty 


in making a definite differential diagnosis 
between these two lesions. 

Because of its location, this lesion may 
very early obstruct the opening of the 
common duct. Jaundice is an early sign, as 
are light-colored stools. Again, as in carci- 
noma of the duodenum, the stool may be 
positive for occult blood and there may be 
an accompanying secondary anemia. A 
very small carcinoma of the ampulla of 
Vater can completely occlude the opening 
of the common duct. This causes back 
pressure in the extrahepatic bile ducts, and 
distention of the gallbladder. Cooper® 
states that carcinoma of the ampulla can 
be diagnosed by the following findings: (1) 
roentgenographic evidence of a duodenal 
lesion; (2) occult blood in the stool; (3) 
secondary anemia; (4) jaundice; and (5) 
palpable gallbladder. Erb” suggests that a 
diagnosis between a jaundice arising from a 
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malignant lesion obstructing the common 
duct and a jaundice of hepatocellular ori- 
gin can be made by blood studies; van den 
Bergh test, icteric index, etc; clinical signs 
and symptoms; and visualization or non- 
visualization of the gallbladder by roent- 
gen examination following ingestion of 
radiopaque dye.” 

Outerbridge”’ states that there seems to 
be a relationship between carcinoma of the 
ampulla of Vater and cholelithiasis. In his 
report of 110 cases of carcinoma of the 
ampulla, there was a much higher incidence 
of biliary calculi than occurs in the general 
population. However, just what this rela- 
tionship is has never been determined. 

Although a correct, early diagnosis is 
not always possible, carcinoma of the am- 
pulla of Vater produces symptoms that are 
dramatic to the patient and cause him to 
seek treatment while the lesion is still 
localized. This is a somewhat fortunate 
occurrence, as carcinoma of the ampulla 
has a tendency to metastasize earlier than 
carcinoma of the duodenum. Carcinoma of 
the ampulla spreads by lymphatic exten- 
sion around the wall of the duodenum, 
causing an annular constriction.® This le- 
sion also metastasizes early to the lymph 
nodes between the pancreas and the duo- 
denum, to the preaortic nodes, and to the 
periportal nodes. The lesion does not in- 
vade the pancreatic acini but does invade 
the areolar tissue between the lobules.® 

Carcinoma of the ampulla may be papil- 
lary or infiltrating in nature. Both lesions 
erode the mucosa and cause bleeding. Some 
tumors of the ampulla may be benign 
Outerbridge*’ reported g such cases col- 
lected from the literature. These tumors 
do not erode the mucosa, do not cause 
bleeding, and do not present a secondary 
anemia. However, such a benign tumor 
can occlude the common duct with its at- 
tendant signs and symptoms. 

The patient who has deep jaundice, 
marked weight loss, and signs of duodenal 
obstruction, has a long-standing lesion with 
probable metastases. There is very little 
hope of successful surgical removal. The 


OcTOBER, 1947 


lesion must be diagnosed before these signs 
and symptoms appear. 

Carcinoma of the ampulla of Vater can 
be diagnosed early roentgenographically, 
although, as we have mentioned, the lesion 
sometimes cannot be differentiated from a 
primary duodenal carcinoma. Under the 
fluoroscope, following the ingestion of a 
barium meal, one may see a small filling 
defect protruding from the posteromedial 
or medial wall of the second portion of the 
duodenum. This lesion is usually 2.5 to 3 
cm. below the junction of the first and Sec- 
ond portion of the duodenum. The mucosa 
over this area may be eroded and distorted. 
If the lesion has infiltrated the duodenal 
wall along the lymphatic channels, there 
will be a narrowing of the lumen of the duo- 
denum at the level of the lesion. Carcinoma 
of the ampulla does not always produce a 
filling defect and perhaps the only finding 
visible to the roentgenoscopist will be an 
erosion of the mucosa in the papillary area. 
In this lesion, as in primary carcinoma of 
the duodenum, spot roentgenograms of the 
area are of great value in determining the 
actual amount of mucosal destruction. 


The roentgenologist should be aware of 


the possibility of such a lesion being pres- 
ent and search diligently for it when doing 
the gastrointestinal examination. Only the 
most careful, painstaking examination will 
disclose these early signs of ampullary 
carcinoma. 

Below is a report of a case of a very early 
carcinoma of the ampulla of Vater, which, 
although it was not positively diagnosed, 
was indicated and suggested following a 
roentgenographic examination. 

Case 11, a white female, aged sixty-two, was 
admitted to the Buffalo General Hospital on 
December 30, 1945. She was perfectly well until 
July 1, 1945, when she developed a severe itch- 
ing of the skin. No lesions were present. She 
visited several physicians without relief. About 
three weeks after the onset of the itching, the 
patient developed a jaundice of her skin and 
eyes. She had a slight fever for a few days. 
There were no complaints of pain nor chilly 
sensations. She noticed that her urine was un- 
usually dark and that her stools were light- 
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colored. She visited another physician and was 
told to avoid fatty foods. The jaundice lasted 
for about three weeks. Both the icterus and 
pruritus subsided at the end of this time. How- 
ever, the patient continued to lose weight. She 
thought it was due to her somewhat limited diet 
from avoiding fatty foods, and did not worry 
about it as she was somewhat obese. 

The patient was well after the above episode 
until about six weeks before admission. At this 
time the itching returned, more severe than 
formerly, and it was accompanied by a less 
pronounced, and even questionable, icterus. She 
had a fever of about 100° F. There was no his- 
tory of pain or chills. She did give a history of 
dark urine and light-colored stools. She had 
never had any nausea or emesis, but complained 
of occasional gas pains after eating. . 

The above symptoms continued until admis- 
sion. At this time, she had lost 20 pounds in 
weight since the onset of pruritus in July. 

Physica] examination on admission revealed 
a slight icteric tint to the skin and conjunctivae. 
There was evidence of some excoriation. The 
abdomen was soft, non-spastic, and non-tender. 
The liver was palpable, one finger-breadth be- 
low the costal margin on expiration, and it was 
smooth and not tender. The spleen was not 
palpable. 

Roentgenographic examination of the stom- 
ach and duodenum showed a slight deformity in 
the second duodenum in its lower portion at the 
posteromedial aspect. The mucosa did not ap- 
pear destroyed, although somewhat irregular 
in appearance. At the end of four hours the 
stomach was empty, with the head of the meal 
in the transverse colon. The findings were not 
conclusive, but we were suspicious of a lesion at 
the ampulla of Vater and suggested further 
study with such a lesion in mind. 


The laboratory findings were as outlined 
below: 
Urinalysis: 
12-31-45: Bilirubin—slightly positive—1 :20. 
1- 2-46: Slight trace of albumin. 
Bilirubin—slightly positive—1 :40 
5-10 red blood cells; 3-5 white blood cells 
per high power field. 
Blood Studies: 
Red Blood Cell Count: 
12-31-46: 3,900,000 with 10.9 grams hemoglobin 
White Blood Cell Count: 
12-31-45: 10,000 with 26 bands; 47 filaments; 1 
eosinophil; 21 lymphocytes; 5 monocytes. 
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Blood hematocrit: 
12-31-45: 43 
Sedimentation rate, 43. 
Icteric index: 
12-21-45: 25-S0 with van den Bergh prompt 1.6 
per cent. 
1- 7-46: 100 plus with van den Bergh prompt 5.6 
per cent. 
Prothrombin time: 
12-31-45: 16 seconds; Cephalin flocculation 
negative. 
Blood glucose: urea nitrogen, serum albumin, serum 
globulin, blood chlorides—normal. 


Alkaline phosphatase: 


12-31-45: 48 Bodansky units. 
1- 2-46: 39.5 Bodansky units. 


Feces: 


1-1-46 and 1-2-46: 2 plus blood, and positive for 
bile. 


There was no change in the patient’s condi- 
tion following admission. She was prepared for 
surgery and operated upon on her sixth hospital 
day. At operation the liver seemed slightly en- 
larged, otherwise normal in appearance. There 
was no discoloration of the viscera and no free 
fluid. The stomach and first portion of the duo- 
denum appeared normal. The gallbladder was 
somewhat thickened, slightly tense, but not 
distended. Because of its tenseness, normal ap- 
pearing bile was aspirated which made it pos- 
sible to palpate several small stones. The duo- 
denum was mobilized, exposing the common 
duct, which was markedly dilated. The cystic 
duct, as well, was dilated. No stones were pal- 
pable in the common nor cystic ducts. Palpa- 
tion of the pancreatic portion of the common 
duct, immediately adjacent to the duodenum, 
revealed a hard nodule the size of a small wal- 
nut, round and relatively smooth. It was de- 
cided that this was a malignant tumor. There 
seemed to be no extension nor fixation of sur- 
rounding tissue and there was no suggestion of 
any metastatic lesion in the peritoneal cavity. 
The great bulk of the pancreas was normal in 
appearance and consistency. 

As the patient was a good risk and in good 
condition, a primary resection of the head of the 
pancreas was done, and followed by a retrocolic 
Polya gastrojejunostomy and a cholecystoje- 
junostomy. 

Examination of the resected gross specimen 
showed a malignant tumor originating or ex- 
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Fic. 3. Case 1. Views of the duodenum in right anterior oblique and prone positions. Circle surrounds the 
small filling defect at the posteromedial aspect of the duodenal wall. This corresponds to the approximate 


position of the papilla of Vater. 


tending into the pancreas, and present in the 
duodenum adjacent to the ampulla. 
The pathological report was as follows: 
Macroscopic: Resected first and second por- 
tion of the duodenum, including pyloric ring, 
with papillary cancer of the papilla of Vater, 


about 3 cm. in diameter. There was a portion of 
the common duct 6 cm. long, in connection with 
the specimen, already opened. Circumference 
distal to the papilla was about 2.2 cm. 
Microscopic: Primary carcinoma, involving 
the entire papilla, of typical glandular type, 


Fic. 4. Drawing of the surgical specimen from Case 11. The small tumor at the ampulla corresponds exactly 
with the lesion demonstrated roentgenographically. 
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with considerable mucoid secretion; with 
localized and fairly restricted nodular carcinom- 
atous infiltration within a small portion of the 
closely attached pancreas. The bulk of the 
pancreas removed with the specimen was free of 
cancer. The exact site of the origin of the tumor 
could not be determined accurately. There was 
considerable anaplasia in some parts of the 
tumor, frequently nearly solid tubules, and 
rather massive infiltration of a few lymph nodes 
closely attached to the wall of the duodenum at 
the site of the tumor. 

Sections taken through the common duct 
contiguous to the cancer did not show any 
carcinomatous infiltration. 

The patient’s postoperative course was at- 
tended by fer er, tachycardia, and shock-like 
states. Although she responded somewhat to 
fluids and oxygen, her course was steadily retro- 
gressive. She died on January 8, 1946. 

No autopsy was performed. 


Another patient with a carcinoma of the 
ampulla of Vater was studied in this de- 
partment. However, in this instance, the 
lesion, although of considerable size, was 
not diagnosed roentgenographically. On 
review of the roentgenograms following 
postmortem examination, the lesion could 
be recognized. 

A report of this case follows. 


Case itt. A white female, aged forty-five, 
was admitted to the Buffalo General Hospital 
on October 20, 1945. She had been in good 
health until November, 1944, when she began 
to notice generalized weakness and malaise. 
She visited a physician and was told that she 
had an anemia and blood in her stool. A roent- 
genographic examination of the gastrointestinal 
tract following the ingestion of a barium meal 
was done in this department but no abnormali- 
ties were noted. 

The patient was treated for the anemia and 
improved under treatment. The patient con- 
tinued to improve as long as treatment was 
continued but symptoms returned when treat- 
ment was stopped. In July, 1945, this depart- 
ment again studied the patient, and again 
nothing unusual was found. 

In August, 1945, the patient developed a 
moderate diarrhea which lasted intermittently 
until four to five days before admission. The 
patient’s anemia continued, as did the blood in 
the stools. In October, 1945, the physician 
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Kic. 5. Case 1. 4, roentgenogram made on Nov- 
ember 27, 1944. Even in retrospect no abnormali- 
ties can be noted in the second portion of the duo- 
denum. B, roentgenogram made on October 22, 
1945. This shows a polypoid filling defect involving 
the inferior part of the second portion of the duo- 
denum with mucosal destruction and distortion. 
This lesion also enlarges the duodenum by its mass. 
Notice the resemblance to the roentgenogram of 
Case I. 


noticed that the patient was mildly jaundiced 
and admitted her to this hospital to determine 
the source of jaundice and gastrointestinal 
bleeding. 

On admission, the patient stated that she 
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had never noticed blood in the stools, but that 
the stools were black when she was taking 
medicine for her anemia. She stated that for the 
week prior to admission her stools had been 
grayish in color. She did not notice the jaundice 
until she was informed of its presence by her 
physician. 

The patient had epigastric soreness for the 
week prior to admission. This had no relation to 
meals nor time of day. She did not complain of 
nausea, vomiting or anorexia. 

Examination revealed a mild icterus and 
liver enlarged two finger-breadths below the 
right costal margin. The liver was smooth and 
non-tender. 

Urinalysis on admission showed a positive 
test for bilirubin and a slightly positive test for 
urobilogen. The red blood count was 3,500,000, 
with 8.3 grams of hemoglobin. The white blood 
count was 4,§CO on admission with 85 per cent 
polymorphonuclear cells. This subsequently 
rose to 36,cco with 92 per cent polymorphonu- 
clear cells. Serum albumin on admission was 3.8 
and the serum globulin was 2.2. The sedimenta- 
tion rate was 41 mm.The patient had an icteric 
index of 75—1co with a prompt van den Bergh 
of 4.8 mg. per cent. All samples of the stool were 
4 plus on test for blood. 

Our department again did a gastrointestinal 
examination and for the third time no ab- 
normalities were found. 

The patient’s course wassomewhat retrogres- 
gressive with further enlargement of the liver, 
diffuse abdominal pain and distention, nausea, 
vomiting, and right upper quadrant abdominal 
tenderness. The patient was prepared for sur- 
gery and operated upon on November 1, 1945. 

Laparotomy revealed a large amount of bile- 
stained purulent fluid in the abdomen. The liver 
was markedly swollen. No perforation of the 
gastrointestinal nor biliary tracts was found. 
The gallbladder was distended with bile but no 
stones were present. The pancreas was ex- 
amined but no abnormalities were found. 

The patient’s course following surgery was 
steadily retrogressive. The icterus and blood in 
the stools continued. The liver progressively in- 
creased in size. She developed fluid in the chest, 
and finally a frank empyema. She died on De- 
cember 25, 1945, two months after admission. 

The postmortem revealed a primary carci- 
noma of the papilla of Vater, involving the most 
distal portion of the common duct. No gross 
carcinoma in the lymph nodes about the head 
of the pancreas was found. There was con- 
siderable dilatation of the common and hepatic 
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ducts. The cystic duct was not dilated. There 
was distinct dilatation of the pancreatic duct. 
The pancreas proper was not indurated and was 
of normal size. 


A third type of lesion which may re- 
semble carcinoma of the duodenum is an 
area of invasion of the duodenal wall by a 
carcinoma of the head of the pancreas. 

Carcinoma of the head of the pancreas 
characteristically produces symptoms of a 
painless, progressive jaundice. It is usually 
this jaundice that causes the patient to 
visit a physician. An early correct diagnosis 
is very difficult. When the lesion is localized 
and small, the only positive findings are the 
icterus, a distended gallbladder from com- 
mon duct occlusion and light or clay- 
colored stools. If the lesion erodes the duo- 
denal wall or duodenal mucosa, the stools 
may be positive for occult blood. 

Although carcinoma of the head of the 
pancreas may produce an increase in the 
duodenal sweep, as it is seen when the 
gastrointestinal tract is examined roent- 
genographically with contrast media, this 
does not occur with early lesions. The 
tumor may invade the duodenal wall and 
destroy an area of duodenal mucosa. If the 
duodenal sweep is not increased and no dis- 
tortion of the stomach is present, the roent- 
genologist may mistake the lesion destroy- 
ing the duodenal mucosa for a primary 
carcinoma of the duodenum. 
this lesion is small and situated away from 
the papilla of Vater, and the patient has a 
moderately severe icterus, the roentgen- 
ologist should consider the possibility of a 


lesion other than a primary carcinoma of 


the duodenum. It is unlikely that a small 
primary duodenal lesion away from the 
papilla would produce an 
course, we must state that early metastasis 
to the common duct from a primary duo- 
denal carcinoma could occur and produce 
the above picture. The differential diagnosis 
between carcinoma of the head of the pan- 
creas and primary carcinoma of the duo- 


denum is of little but clinical interest, as 
either condition should be brought to 
surgery and the lesion resected if possible.* 

Recently, we encountered a patient who 


However, if 


icterus. Of 
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Fic. 6. 4, this illustration is included to demonstrate the changes in the duodenal sweep which are described 
as typical for an expanding lesion of the pancreatic head. Note the increase in size of the duodenal loop 
and the flattening of mucosal folds without evidence of actual invasion. This was a case of a benign cyst 
of the head of the pancreas. B and C, Case tv. Prone and right anterior oblique views of the duodenum. 
The invasion of the inferomedial aspect of the junction of the first and second portions of the duodenum is 
well demonstrated. Note the absence of any enlargement of the duodenal sweep in spite of the huge mass 
of the tumor which could be palpated and which was found on surgical exploration. 
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had a lesion eroding tte mucous membrane 
of the junction of the first and second por- 
tion of the duodenum. This lesion, at oper- 
ation, proved to be a carcinoma of the head 
of the pancreas. A report of this case fol- 
lows. 

Case iv. A white male, aged fifty-six, was 
admitted to the Buffalo General Hospital on 
February 2, 1946. He had been well until six 
months before admission when he noticed a 
throbbing sensation in his epigastrium. This 
sensation continued and gradually began to be 
accompanied by upper abdominal pain, not 
severe. He did not complain of nausea nor 
vomiting during this period. 

About seven weeks before admission, the 
patient visited a physician. He was told that he 
had a mass in his stomach and he was advised 
to have a roentgenographic examination of his 
gastrointestinal tract. This was done at another 
department. No abnormalities were found. 

About six weeks before admission, the patient 
began to have gastric distress after every meal. 
He also began to have epigastric distress and 
some aching or pain in the abdomen at night. 
In the two months before admission, the patient 
lost 20 pounds. There was no history of jaun- 
dice, light or dark stools, nor dark urine. 

Examination on admission revealed a large 
orange-sized, irregular, movable, tender mass 
in the epigastrium, transmitting the aortic im- 
pulse. The liver and spleen were not palpable. 

Urinalysis and blood count on admission were 
within normal limits. Serum amylase was 16 
units and the plasma lipase was normal. Total 
protein determination was 6.6 mg. per cent. 

Roentgenographic examination revealed an 
area of mucosal destruction involving the in- 
ferior portion of the first portion of the duo- 
denum, extending slightly into the second por- 
tion with moderate associated filling defect. 
There was no evidence of any gross gastric or 
duodenal displacement. Our conclusion was a 
malignant process involving the junction of the 
first and second portions of the duodenum, most 
probably primary in the pancreas. 


After proper preparation, the patient was” 


operated upon on February 7, 1946. The pan- 
creas was found involved in a malignant process 
which had extended into the wall of the trans- 
verse colon, metastasized to the regional aortic 
nodes, and to the liver. The duodenum was 
pushed well to the right by the mass. The veins 
of the greater omentum were markedly dis- 
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tended. It was impossible to remove this growth 
but a section was taken from the liver, the 
omentum and the growth in the pancreas. 

The pathologist reported a medullary adeno- 
carcinoma. The histopathologic picture pointed 
to a primary cancer of the pancreas. The biop- 
sies from the omentum and liver showed the 
same picture. The patient made a good recovery 
from the operation and he was discharged on 
February 22, 1946. His condition was essen- 
tially unchanged. 


Another lesion which, by extension, may 
resemble a primary carcinoma of the duo- 
cenum, Is a primary carcinoma of the com- 
mon bile duct. 

This lesion, of course, produces signs of 
common duct obstruction very early. The 
patient has a distended gallbladder, pain, 
abdominal distress, and probably jaundice 
and light-colored stools. Occasionally, car- 
cinoma of the common duct will invade the 
duodenal wall, particularly at the site 
where the duct passes under the first por- 
tion of the duodenum.’ If the lesion erodes 
the duodenal mucosa, the roentgenologist 
may very easily mistake the erosion for a 
primary carcinoma of the duodenum. This 
is especially true if the lesion is on the pos- 
terior wall of the junction of the first and 
second portions of the duodenum, as a 
primary carcinoma of the duodenum in 
this area could produce the above symp- 
toms and signs by direct extension to the 
common duct. However, carcinoma of the 
first portion of the duodenum is very rare. 
Even at surgery the operator might not be 
able to tell whether the lesion arose in the 
common duct and spread to the duodenum, 
or vice versa. 

We have never had the opportunity in 
our department of demonstrating a lesion 
involving the duodenal mucosa arising from 
a carcinoma of the common duct. 

As we have mentioned before, the pur- 
pose of diagnosing the lesions described 
above early in the course of the disease is to 
give the patient the advantage of surgery 
at a time when a cure is possible. Cattell,° 
Whipple and his Erb,” 


Hunt,”° and others,”:?5 have shown that a 
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block dissection of the duodenum, common 
bile duct and the head of the pancreas, 
followed by a cholecystojejunostomy and 
gastrojejunostomy, will effect a cure of 
these lesions if distant metastases have not 
occurred. 


CONCLUSIONS 


1. The roentgen findings in primary duo- 
denal and paraduodenal malignant lesions 
have been presented. 

2. The difficulties which are encountered 
in the differential diagnosis of these various 
lesions clinically, roentgenologically, surgi- 
cally, and pathologically have been stressed. 

3. The differential diagnosis between 
these various lesions is relatively unimpor- 
tant and only of academic interest as the 
therapeutic approach is identical. 

4. The importance of the correct roent- 
gen diagnosis is to bring the patient to 
surgery while the lesion is still localized. 

5. Illustrative cases have been presented 
to demonstrate the above points. 


Buffalo General Hospital 
Buffalo 3, N. Y. 
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EXTRINSIC LESIONS AFFECTING THE 
RECTOSIGMOID* 


By RICHARD H. MARSHAK, M.A., M.D. 


NEW YORK, NEW YORK 


HERE are many pathological processes 

arising in the pelvis exclusive of the 
large bowel which, because of their proxim- 
ity or secondary involvement, produce de- 
fects in the rectosigmoid. This report deals 
with the appearance of bowel at the barium 
enema examination of such cases. The most 
notable example of a lesion which can pro- 
duce extrinsic pressure on the rectosigmoid 
is endometriosis. This lesion, if untreated, 
may extend to the adjacent bowel where 
continued progression produces symptoms 
of intestinal obstruction in a manner simi- 
lar to cancer in the same area. Likewise, 
other lesions arising especially in the uterus, 
tubes, and ovaries may produce the same 
sequence of events. In some cases, the de- 
formity of the rectosigmoid is typical, 
whereas, in other instances, a differential 
diagnosis from cancer of the bowel is im- 
possible. Clinically, the problem is signifi- 
cant in the proper evaluation of masses in 
the pelvis. The cases fall in the following 
groups: 

1. Endometriosis 

2. Carcinoma of the 
frozen pelvis 
Chronic inflammatory disease 
4. Ovarian carcinoma and ovarian cysts 
5. Effects of radiation therapy 
6. kibroid uterus 
7. Sigmoiditis 
8. Lymphosarcoma and metastatic car- 

cinoma 
4. Retroperitoneal tumors 
10. Postoperative adhesions 


cervix with a 


ws 
. 


ENDOMETRIOSIS 


Jenkinson and Brown*’, in a_ recent 
article, state that “the importance of this 
disease as a cause of constricting lesions of 
the rectum and sigmoid has not been 
sufficiently stressed, nor is adequate roent- 


genologic information available.” A_pre- 
operative diagnosis is important as the 
institution of conservative therapy will, in 
many instances, result in a subsidence of 
symptoms. Most clinics have become 
interested in endometriosis only after re- 
sults of experiences described by Cattell,* 
where both the operative and preoperative 
diagnosis was carcinoma and the patient 
submitted to a two-stage abdominoperineal 
resection of the rectosigmoid and rectum 
and sigmoid. 

Pathology. So much has been written in 
the past two decades concerning the patho- 
logic characteristics of endometriosis that 
this description will merely pertain to the 
effect that it may have on the bowel. 
Endometriosis usually consists of ectopic 
endometrial tissue with histologic and 
functional characteristics similar to that of 
normal endometrium. The term adeno- 
myosis is used to refer to the islands of 
endometrial tissue with myometrium. Im- 
plants usually occur on the serosal surface 
of the bowel with subsequent involvement 
of the muscular coats. The mucosa may be 
invaded which accounts for the occasional 
bleeding per rectum. An associated in- 
flammatory reaction is always present. The 
combination of endometriosis with car- 
cinoma is not common. The association of 
endometriosis with other pelvic disorders 
such as fibroid uterus and pelvic inflamma- 
tory disease is very common. This is im- 
portant, as the distortion seen on the 
roentgenogram after the barium enema 
when endometriosis affects the bowel is 
different when it is associated with other 
pelvic pathology. 

Incidence. Table 1, from Jenkinson and 
Brown,” illustrates the frequency of 
endometriosis affecting the rectosigmoid 
according to various authors: 


* From the Department of Radiology (Service of Dr. Marcy L. Sussman), Mount Sinai Hospital, New York. 
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TABLE | 
Series Recto- Per 
Total sigmoid Cent 
Allen 112 41 37 
Cattell 104 17 16.0 
Counsellor and Masson 162 51 31.0 
Keene and Kimbrough 118 6 £.0 
Jenkinson and Brown 117 47 40.0 
Total 613 162 26.0 


For eighteen months every case of endo- 
metriosis admitted to Mount Sinai Hospital 
was subjected to a barium enema exami- 
nation. Out of 140 cases of endometriosis, 
there were 6 cases that revealed defects in 
Intestinal obstruction 
occurred Bowel symptoms 
present in 4 cases. One hundred and twenty 
cases were subjected to laparotomy either 
because of the endometriosis or because of 
additional pelvic pathology. In § additional 
cases, implants of endometriosis were noted 
on the rectosigmoid during operation where 
the barium enema examination, except one 
(Fig. 7), was reported as entirely negative. 
In our series, therefore, about 10 per cent of 
the patients with endometriosis had lesions 
affecting the rectosigmoid. The reason for 
the difference of the figures by the different 
authors is probably due to the fact that the 
colonic lesion may consist of a single im- 
plant, and theoretically, this is endometri- 
osis of the bowel. However, from a clinical 
point of view, these lesions are insignifi- 
cant. Table 1 endometriosis 
which causes sufficient symptoms referable 
to the large bowel as to be of some discom- 
fort to the patient. When this is considered, 
the actual incidence is much lower. It is 
true, however, that very often bowel 
symptomatology is overlooked or becomes 
subordinate to the other symptoms of 
endometriosis. 

Roentgen Characteristics. Josefsson* in 
1939 which he called 


the rectosigmoid. 


once. were 


discusses 


described a case 


strangulating endometriosis of the sigmoid 
colon. He felt that the roentgenological 
signs which were present were fairly char- 
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acteristic and described them as follows:. 


“A well-circumscribed stenosis of the in- 
testinal lumen with an intact mucous 
membrane. The bowel close to the con- 
stricted lesion presents only a picture of 
mild colitis. Some of the folds of the mucous 
membrane at the site of the stenosis are 
prickly and irregular.” 

He stresses the importance of roent- 
genologic examination during menstruation 
and during the interva! to demonstrate 
changes in the constricting lesion. 

Two factors probably produce thé roent- 
gen findings: first, the endometrial tumor; 
and second, the inflammatory reaction. 
Most authors believe that the latter is the 
basis for roentgenologic findings in that the 
inflammatory reaction may result in fibrosis 
and cicatricial contracture of the bowel. It 
should be noted, however, that very often 
after castration the bowel wall returns to 
normal, indicating that the degree of 
fibrosis cannot be very marked. The pres- 
ence of roentgenologic signs also depends 
somewhat on the extent of the bowel in- 
volvement and the location of the lesion. 
Jenkinson and Brown”? state that implants 
on portions of the bowel which are freely 
suspended by a mesentery are less likely to 
show constricting lesions than are portions 
of the bowel which are partly extraperito- 
neal and more firmly attached. We have 
divided endometriosis roentgenologically 
into four types according as it produces: 

1. Slight irritability of the bowel 

2. A characteristic pressure defect 

3. A lesion which can be confused with 

carcinoma, and 

4. Complete obstruction of the bowel. 


Taste II* 


. Recto- 
Obstructive 
1 sigmoid 
Symptoms ait 
: Lesions 
Cattell 12 17 
Mayo 15 38 
Jenkinson 21 47 
Present Series 4 11 


* From Jenkinson and Brown.*° 
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Type 1: Small implantations cause slight 
irritability and tenderness of the bowel as 
secondary inflammatory reaction from the 
implant is not unusual. However, this type 
of irritability is not usually sufficiently 
characteristic to differentiate it from other 
inammatory processes. They are usually 
found at operation and rarely during the 
roentgen examination (Fig. 1). 

Type 2: The characteristic 
usually a relatively long area of constriction 
varying from 4 to IO cm., intact mucous 
membrane, and an indefinite line of demar- 
cation between normal and _ pathological 
portions of bowel. The folds of mucous 


lesion 1s 


membrane at the site of the stenosis may be 
distorted and the haustral markings point 
in several directions (Fig. 2). This is due to 
the perisigmoidal inflammation and fibro- 
sis. Ulceration of the mucous membrane 
occurs rarely. The fixation of the bowel is 
quite characteristic and is best seen roent- 
genoscopically, where it can be noted that 
the bowel has lost its mobility, and appears 
to be fixed in a bed of fibrous tissue. If all 
the organs of the pelvis are imbedded in a 
mass of endometrial tissue which has under- 
gone secondary inflammatory change and 
fibrosis, the segment of bowel will be fixed 
and spasm which is usually observed in the 


Fic. 1. Indentations along upper lateral surface of 
rectum and rectosigmoid due to small endo- 
metrial implants. 
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Fic. 2. Area of constriction involving rectosigmoid. 
Folds of mucous membrane at the site of stenosis 
distorted but intact. Haustral markings pointing 
in several directions. Findings at operation: endo- 
metriosis of bowel. 


constricted area may be absent, since the 
bowel does not react to the inflammatory 
change. This also occurs if there is an as- 
sociated fibroid uterus (Fig. 3) or pyosal- 
pinx which becomes adherent to the recto- 
sigmoid. When the examination is done 
during the menstrual period, there may be 
an exaggeration of all the above findings. 

Type 3: Adenomyosis when it affects 
the rectosigmoid is isolated to a very small 
segment which can readily be confused 
with a short, stenotic scirrhous carcinoma 
in the same area. The constricted lesion is 
small and an adequate study of the mucosa 
cannot be made. Also because of the infil- 
tration of the adenomyotic tissues, over- 
hanging edges at the margins of the lesion, 
as is noted in carcinoma, is seen. For- 
tunately it is uncommon, as this type of 
lesion may be confused with carcinoma by 
the surgéon at the operating table. 


| 
| 
| 
| 
> 
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Fic. 3. Constricted segment of bowel, fixed intact 
mucous membrane, pointed haustral markings not 
seen. Findings at operation: large fibroid uterus 
with considerable endometriosis. 


Type 4: Endometriosis causing complete 
intestinal obstruction cannot be difter- 
entiated from any other process producing 
obstruction. 


FIBROID UTERUS AND OVARIAN CYSTS 


It is unusual for compression of the sig- 
moid by a smooth mass such as a fibroid 
uterus or ovarian cyst to produce enough 
constriction to cause gastrointestinal symp- 
toms. For this reason, barium enema 
examination is rarely performed. To study 
the type of defect encountered, 15 pa- 
tients with large fibroid uterus and ovarian 
cysts were subjected to barium enema 
examination. Also 30 cases of this type of 
compression of the sigmoid were col- 
lected in which the barium enema exami- 
nation was done for other reasons. The sig- 
moid being relatively mobile was com- 
pressed, but not constricted. When there 
is no inflammatory process present to 
fix the bowel, it remains mobile and 
distensible. This probably accounts for the 
lack of intestinal symptoms in these cases. 

Roentgen Findings. The area of compres- 
sion which depends on the size of the mass 
is smooth and merges gradually with nor- 
mal bowel. The mucous membrane re- 


mains intact and the folds assume a longi- 
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tudinal direction because the bowel is 
stretched at this point (Fig. 4). This type 
of defect has been produced experimentally 
by Schatzki and Hawes,”* in the esophagus, 
where instead of abruptly angled corners 
such as seen in submucosal tumors (leiomyo- 
sarcomas) or attached extrinsic tumors, 
there is a gentle slope which starts within 
the uninvolved area a short distance from 
the actual edge of the compressing tumor, 
and extends to the most protruding part 
of the tumor (Fig. 12). This finding can be 
produced by any movable, non-adherent 
mass in the pelvis such as a fibroid uterus 
or ovarian cyst. When pelvic inflammatory 
disease intervenes, or endometriosis, the 
mass may become adherent to the bowel 
wall which then takes on the roentgen 
appearance of an attached extrinsic lesion. 
Figure 12, from Schatzki and Hawes,” 
illustrates the difference in appearance 
between unattached extrinsic tumors and 
attached extrinsic tumors. 


CARCINOMA OF THE OVARY 


It is not unusual for carcinoma of the 
ovary to invade the rectosigmoid and pro- 
duce intestinal obstruction. When there is 


Fic. 4. Smooth, compressed area involving rectosig- 
moid. Intact mucous membrane assuming a longi- 
tudinal direction. Bowel mobile. Findings at 
operation: large ovarian cyst. (Folds retouched.) 
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complete obstruction, it is impossible to 
differentiate this lesion from other causes. 
However, in cases where there is constric- 
tion without complete obstruction, two 
types of lesion are observed: (1) A long, 
stenotic filling defect with scalloped edges 
not unlike that produced in metastatic 
implants elsewhere. The mucous membrane 
may be intact or destroyed from the outside 
(Fig. 8). Occasionally the stenosis that is 
produced may be quite long and irregular, 
almost simulating the stenosis seen in 
lymphogranuloma venereum. (2) A small 


Fic. 5. Scalloped filling defect of sigmoid with evi- 
dence of a mass. Mucous membrane destroyed on 
medial aspect. Operation: sigmoid carcinoma. This 
type of defect is also seen in carcinoma of the 
ovary, with spread to adjacent bowel. 


scalloped filling defect with or without 
destruction of the mucous membrane. Dif- 
ferentiation of this type from a_ small 
polypoid carcinoma of the sigmoid may be 
difficult or impossible. Figure § illustrates a 
polypoid carcinoma of the sigmoid which 
was thought to be due to extrinsic pressure 
from a carcinoma of the ovary. As a general 
rule, mucosal lesions reveal more ulceration 
of the membrane than extra- 
mucosal lesions. Also extramucosal tumors 
are often demonstrable as large soft tissue 
masses outside the barium column. 


mucous 


CARCINOMA OF THE CERVIX UTERI 
Advanced cases of carcinoma of the 
cervix may involve the rectosigmoid where 
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Fic. 6. Smooth, long, compressed area, fixed intact 
mucous membrane, not distensible. Findings: car- 
cinoma of the cervix. 


it usually causes a smooth, long, com- 
pressed area with intact mucous membrane 
(Fig. 6). Roentgenoscopically, the con- 
stricted area is fixed, not distensible, and 
not tender. These findings are not pathog- 


Fic. 7. Long, constricted area, evidence of a mass, 
sharp lower margin, intact mucous membrane, 
Findings: retroperitoneal sarcoma. 


; 
3 
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Fic. 8. Stenotic, elongated segment, scalloped mar- 
gins, destroyed mucous membrane. Findings: 
metastatic carcinoma of bowel from ovary. 

nomonic and have been observed with 

retroperitoneal sarcomas (Fig. 7) when a 

fibroid uterus is associated with endome- 

triosis or with pelvic inflammatory disease 

(Fig. 3). Nodular, irregular, scalloped 

defects such as seen in carcinoma of the 

ovary or metastatic implants with exten- 
sion to the rectosigmoid is not observed 

(Fig. 8). We have not seen carcinoma of the 

uterus or of the tubes with metastasis to 

the pelvis compress the sigmoid. 


RETROPERITONEAL SARCOMA 

These tumors are usually quite large, 
smooth, or slightly lobulated. They become 
attached to the bowel wall, but rarely 
invade the mucosa. The margins of the 
lesion are usually sharp in contradistinction 
to the gentle sloping seen with a fibraid 
uterus. A mass can often be visualized 
(Fig. 7). The roentgen characteristics are 
the same as those seen in a fibroid uterus 
with pelvic inflammatory disease or any 
attached extrinsic lesion. In these cases,, 
although the area of attachment to the 
bowel is usually much smaller than the 
pelvic mass, it is still quite large. 


METASTATIC CARCINOMA (PELVIS) 


The typical roentgen appearance is that 
of a stenotic segment, quite long, and with 
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scalloped margins that do not conform to 
any particular pattern. The mucous mem- 


brane may be destroyed (Fig. 8). The edges. 


of the lesion occasionally may overhang 
such as seen in intrinsic carcinoma. How- 
ever, more typically, they are angulated 
outwardly and sharp. Occasionally, when 
the segment involved is short, differential 
diagnosis from an intrinsic polypoid lesion 
or carcinoma of the ovary with extension to 
the rectosigmoid is impossible (Fig. 5). 


RADIATION INJURY TO THE BOWEL 

In the differential diagnosis of extrinsic 
lesions of the rectosigmoid, it is necessary 
to include cases of intestinal injury after 
radium and roentgen treatment of various 
pelvic organs. This is usually of two types: 
(1) Part of a general destructive process 
involving all the pelvic organs and the body 
surface. (2) Limited to a small segment of 
bowel. This is more frequent because modern 
technique has made it possible to adminis- 
ter a dose just sufficient to injure the intes- 
tinal mucosa without affecting the other in- 
testinal walls to any large extent. 

Pathology. Experimentally, the suscepti- 
bility of intestinal mucosa to roentgen 
radiation has long been known. This has 
been reviewed fully by Desjardins," and 
others.!°'%.51.32 There first appears a spastic 
contraction of the intestine followed by 
infiltration with polymorphonuclear leuko- 
cytes and then early degenerative changes. 
There proceeds a degeneration of the ele- 
ments of the mucosa followed by ulceration. 
The muscularis is affected only by large 
doses. Repair may be complete without 
cicatrization, but usually there is slough 
with scar formation and stricture. There- 
fore, the pathology varies from mild inflam- 
mation through various stages of destruc- 
tion and possibly perforation. There is 
repair with varying degrees of stenosis and 
atrophy. 

Roentgen Aspects. In the reported cases, 
60 per cent of the patients who have intes- 
tinal symptoms following radiation therapy 
show some distortion of the barium enema 
examination. Corscaden, Kasabach and 
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Fic. 9. Area of constriction involving sigmoid. Serrated margins, distortion of the muccsal folds, varying 
degree of stricture of the lumen, spasm. Findings: due to post-irradiation injury. (Reproduced by permission 


from Corscaden, Kasabach and Lenz."') 


Lenz! reported that 21 out of 35 cases with 
intestinal symptoms showed a demonstra- 
able change in the contour and mucosal 
pattern of the affected segment. In their 
series of cases, the sigmoid was by far the 
most common location of post-irradiation 
injury. The cases can be divided into three 
groups: 


1. Localized spasm with little or no 
exaggeration of the mucosal folds or 
serration of the serosal border. 
Spasm, serrated margins, exaggera- 
tion and distortion of the mucosal 
folds and a varying degree of stricture 
of the lumen. Roentgenoscopically, 
the distensibility of the lumen will 
vary. There is usually not a sharp 
demarcation of the pathologic lesion 
but it merges gradually with normal 
bowel (Fig. 9). 

Annular constriction with marked 
intestinal obstruction. This may be 
due to intrinsic fibrosis of the muscu- 
laris or to cicatricial contraction of the 
extrinsic parametrial tissue. 


to 


Massive destruction and fistula forma- 
tion has been described by Kleine.” These 
are usually accompanied by other injuries 


from irradiation and are quickly followed 
by toxemia and death. Barium enema 
examinations of such patients are few and 
are so rarely encountered that discussion 
will be limited to mild injuries described 
above. 

Spasm and serrated margins are the two 
most important findings encountered in the 
roentgenological examination. The serrated 
margins which are due to the degeneration 
and ulceration of the intestinal mucosa are 
found practically always in these lesions. 
Roentgenoscopically, it can be noted that 
the bowel varies in its distensibility due to 
the fact that the muscularis is rarely 
affected. There is never a clean-cut demar- 
cation between involved and uninvolved 
segments of bowel as the adjacent bowel 
usually exhibits some degree of spasm. The 
edema which so often accompanies this 
lesion may cause marked exaggeration of 
the mucosal folds which can almost mimic 
the filling defects which are seen in lympho- 
sarcoma or in the polypoid type of carci- 
noma. The extent of involvement varies 
from 3 to 8 cm. The lesion is primarily in 
its initial stages an inflammatory process of 
the mucosa similar to ulcerative colitis in 
its segmental form except that it is more 
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10. Area of constriction with intact mucous 
membrane, no overhanging margins as seen in car- 
cinoma. Findings at operation: pelvic inflamma- 
tory disease. 


Fic. 


severe and accompanied by a good deal of 
spasm. The spasm has been ascribed to the 
direct action of the roentgen radiation in 
addition to the inflammatory process. 


PELVIC INFLAMMATORY DISEASE 

It is uncommon for pelvic inflammatory 
disease to affect the lumen of the recto- 
sigmoid sufficiently to produce symptoms 
of intestinal obstruction. The inflammatory 
process may cause spasm and irritability in 
this portion of the bowel; however, these 
findings are transitory and are seen in 
many different conditions. Also in patients 
with a frozen pelvis and extensive in- 
flammatory disease, the incidence of symp- 
toms of partial intestinal obstruction is 
quite low. There are cases, however, which 
are seen from time to time where the pelvic 
inflammation causes sufficient obstruction 
of the rectosigmoid so that an intrinsic 
lesion of the bowel is simulated. 

Pathology. The inflammatory reaction in 
the pelvis and the ensuing fibrosis which 
affects the perisigmoidal tissues is usually 
mild and accounts for the lack of marked 
spasm or distortion of the mucous mem- 
brane pattern on the barium enema exami- 
nation. This differs from endometriosis 
where, due to the severe inflammatory re- 
action and fibrosis, spasm and distortion 
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of the mucous membrane pattern are usu- 
ally present. Most of the constriction of the 
rectosigmoid in pelvic inflammatory disease 
is due to adhesions between tube and ovary 
and bowel. 

Roentgen Findings. Five cases form the 
basis of the following observations: There 
is an area of constriction, usually in the 
rectosigmoid, varying in length between 4 
and 8 cm. The edges of the constricted area 
merge gradually with normal bowel and no 
overhanging margins are observed. There is 
no distortion of the mucous membrane, 
which is intact. There is usually involve- 
ment of both sides of the bowel and no 
areas of spasm are noted. Roentgenoscopi- 
cally, there is some mobility of the involved 
bowel (Fig. 10 and 11). 


SIGMOIDITIS 


There is a type of intestinal obstruction 
which is occasionally observed which has 
been described by some authors as due to 
spasm and by others as due to a nonspecific 
inflammation of the bowel wall. A typical 
history is that of acute intestinal obstruc- 
tion, and the barium enema examination 
reveals a complete, smooth obstruction 
usually in the rectosigmoid or some other 
part of the bowel. In most cases, when the 
barium enema examination is repeated in 
a few hours, the obstruction is no longer 
present. These cases, although called sig- 


Fic. 11. Long area of constriction simulating lympho- 
granuloma venereum due to pelvic inflammatory 
disease. 
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Fic. 12. 4, extrinsic tumor not attached to the esophagus. In the lateral view there are geritle slopes at the 


of the tumor. 


A’, B and C illustrate the appearance of a tumor completely attached to the esophagus. 


It also assumes the ch: iracteristics of an intrinsic lesion. Compare with 4. (Reproduced by permission from 


Schatzki and Hawes.**) 
moiditis, are most likely due to spasm 
rather than an inflammatory process which 
plays an insignificant role. Fourteen cases 
have been observed at Mount Sinai Hos- 
pital and in only 2 cases was pelvic pathol- 
ogy present. 


POSTOPERATIVE ADHESIONS 

It is not common to perform a barium 
enema examination on these cases. The 
few cases that have come to our attention 
have revealed the following: Either a com- 
plete obstruction, or a partial obstruction 
where it is possible to pass barium beyond 
the lesion. The membrane is 
always intact. The area of constriction is 
short, smooth, and appears as a fusiform 
narrowing. Both sides of the bowel are 
usually constricted. 


mucous 


DIFFERENTIAL DIAGNOSIS 
In order to simplify differential diagno- 
sis, the above cases have been divided into 
two groups, according to whether the 
extrinsic pressure is due to: 
Inflammatory reaction, or 
Tumor masses (benign or malignant). 
Group 1 includes endometriosis, pelvic 
inflammatory disease, radiation injury to 


the bowel, and carcinoma of the cervix. 

Group 2 includes fibroid uterus, ovarian 
cysts, carcinoma of the ovary, and carci- 
noma metastatic to the pelvis. 

The roentgen signs of the lesions in 
Group I are fairly typical and differentia- 
tion from one another is usually not diffi- 
cult. They can, however, be confused with 
the following intrinsic lesions involving the 
rectosigmoid: 

1. Carcinoma. The short, constant filling 
defect, sharp overhanging, irregular mar- 
gins, and ragged moth-eaten mucosa ob- 
served in carcinoma of the bowel are rarely 
seen in pelvic inflammatory disease, radia- 
tion injury, and carcinoma of the cervix. 
Endometriosis, however, when the mucous 
membrane is distorted, the demarcation of 
the involved area sharp, and the constricted 
segment constant, may resemble carci- 
noma of the bowel. In many cases, an 
adequate study of the mucous membrane 
pattern is difficult as the area of involve- 
ment may be small and whether the mucosa 
is intact or destroyed cannot be demon- 
strated. When sufficient bowel is involved, 
as is usually the case in endometriosis (8 to 
10 cm.), little difficulty is encountered in 
obtaining an adequate mucous membrane 
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study and the areas of spasm and the 
sharply pointed haustral markings going in 
several directions which occur so frequently 
in endometriosis, are more easily identified. 

It should be noted that there is a type of 
radiation injury where the haustral mark- 
ings become so edematous that the filling 
defect produced mimics a polypoid type of 
carcinoma or a lymphosarcoma. 

2. Diverticulitis. Differential diagnosis of 
diverticulitis from endometriosis and pelvic 
inflammatory disease may, at times, be 
difficult since in all three lesions the mucous 
membrane may be intact or only slightly 
distorted, the edges of the lesion sharp or 
gradually merging with intact bowel, and 
areas of spasm absent. In the prefibrotic 
stage of diverticulitis, the accordian-like, 
regular, spike-like projections are charac- 
teristic. Although areas of spasm are noted 
in endometriosis they are farther apart and 
have no regular pattern. Roentgenoscopi- 
cally, in endometriosis the fixation of the 
bowel is quite notable whereas in diverticu- 
litis and pelvic inflammatory disease, there 
may be some mobility. This is especially 
true in diverticulitis, where there may be 
relatively little reaction in the pelvic 
tissues. 

3. Lymphogranuloma Venereum. 
groups of lymphogranuloma venereum 
have been described from a_ roentgen 
standpoint: (a) narrowing of the rectum 
and rectosigmoid with slight ulceration of 
the mucosa best seen on the evacuation 
roentgenogram. This type is indistinguish- 
able from an early ulcerative colitis and 
proctitis; (4) marked narrowing of the ano- 
rectal region; (c) irregular tubular or coni- 
cal, diffuse, shaggy-appearing constrictions 
with fine ulcerative margins. This appear- 
ance was seen in 74 per cent of the cases in 
Helper and Szilagyi’s!® series. Fistuloug 
tracts are frequent; (d) late cases similar to 
that just described with strictures measur- 
ing from 6 to 15 cm. but without fistulous 
tracts. The mucous membrane pattern may 
be normal due to the healing of the mucosal 
ulcerations. 

Radiation injury will occasionally mimic 
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group (a). However, lymphogranuloma 
venereum rarely attacks the sigmoid 
without involving the rectum, and the 
fibrosis in the latter area is so intense that 
constriction of the lumen is an early finding. 
There is no difficulty in distinguishing the 
other three types from radiation injury. 
Isolated cases of lymphogranuloma vene- 
reum affecting only the rectosigmoid have 
been reported, but this is extremely un- 
usual.”® Carcinoma of the cervix may simu- 
late (d) where a long segment of bowel may 
be constricted and the mucous membrane 
remains intact. However, carcinoma of the 
cervix with a frozen pelvis usually involves 
rectosigmoid without rectum. 

4. Ulcerative Colitis. In early lesions 
where mucosal lucerations are present it 
may be impossible to differentiate between 
radiation injury, lymphogranuloma vene- 
reum, or ulcerative colitis. Usually how- 
ever, spasm which is such a prominent 
feature in radiation injury is not observed 
in ulcerative colitis. Tuberculous colitis,’ 
involving only sigmoid is rare and usually 
forms large ulcerations which is easily 
distinguished from the fine serrations seen 
on the barium enema examination in intes- 
tinal injury. In most cases of amebiasis 
involving the sigmoid, there will be involve- 
ment of the cecum which becomes irregu- 
larly narrowed, at times resembling a cone 
and at other times a very small pouch. 
Cases, however, have been reported involv- 
ing isolated segments of the bowel with- 
out involvement of the cecum. Again the 
spasm and serrated margins described in 
radiation injury are not seen. 

Group 2. This group comprises those 
lesions which deform the rectosigmoid 
because of the presence of a mass. These 
are of two types: (1) those that compress 
the rectosigmoid without being attached to 
the bowel wall, and (2) those which attach 
themselves intimately to the serosa. 

Extrinsic unattached lesions are charac- 
terized by a gradual indentation which 
starts within the uninvolved area a short 
distance away from the actual edges of the 
compressing tumor and extends to the most 
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protruding part of the tumor. The mucous 
membrane always remains intact.: This is 
seen in the sigmoid when a fibroid uterus 
or ovarian cyst compresses this portion of 
the bowel. Attached extrinsic lesions pro- 
duce sharply defined, straight edges be- 
tween uninvolved and involved bowel, 
and when seen in profile only one side of the 
bowel is invaded. The same type of filling 
defect is seen experimentally in mucosal 
tumors and submucosal lesions such as 
leiomyosarcomas. This has been described 
by Schatzki and Hawes” in the esophagus. 

Clinically, there are differences. Mucosal 
lesions are always ulcerated. Attached 
benign extrinsic lesions do not cause ulcer- 
ation of the mucosa. Extrinsic malignant 
lesions such as ovarian carcinoma may 
ulcerate the mucosa and then differentiation 
from an intrinsic carcinoma involving only 
one wall of the sigmoid is impossible. 
Figure § illustrates this point. On pelvic 
examination, this patient had a mass on 
the left side. Barium enema examination 
revealed a single scalloped filling defect 
with destruction of some of the mucous 
membrane. Because of the pelvic mass, a 
carcinoma of the ovary with infiltration 
into the bowel was considered. A polypoid 
carcinoma of the rectosigmoid could not be 
excluded. At operation, an intrinsic carci- 
noma of the bowel, plus a fibroid uterus, 
was found. 

Occasionally normal mucosal folds are 
visible in mucosal as well as in extra- 
mucosal lesions. In both instances, they 
are the folds of the wall opposite the tumor 
and not the folds running across the lesion. 
Tumors in the pelvis which attach them- 
selves to the sigmoid are quite large and a 
much greater area of constriction is noted 
than is observed in an intrinsic process. 
Very often the mass can be visualized on 
roentgen examination. Mucosal tumors 
very rarely have an extrinsic visible soft 
tissue mass. 


COMMENT 


An attempt has been made to present the 
roentgen characteristics of extrinsic lesions 
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affecting the rectosigmoid without con- 
sidering the clinical history and pelvic 
examination. Very often the clinician, when 
the history is insufficient, has only to rely 
in the differentiating of pelvic masses on 
what has been called “the tactus cruditus” 
of the examining finger. Also, 3 cases have 
recently been explored for a carcinoma of 
the bowel where an extrinsic lesion was 
found. Similar occurrences are not uncom- 
mon in other hospitals. It can readily be 
seen, therefore, that a proper evaluation of 
the barium enema examination and its 
pitfalls can be very helpful especially when 
the attending lesion is not within the reach 
of the sigmoidoscope. 


CONCLUSIONS 

1. Compression of the rectosigmoid by 
extrinsic masses is not uncommon. 

2. This compression may simulate the 
defect of an intrinsic neoplasm. 

3. The roentgen characteristics of ex- 
trinsic lesions affecting the rectosigmoid 
are considered, especially as to their 
differential diagnosis from carcinoma of the 
bowel. 


1075 Park Ave. 
New York 28, N. Y. 
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SIGMOIDOVESICAL FISTULA 
A REVIEW OF THE LITERATURE AND REPORT OF A CASE 
DEMONSTRATED BY BARIUM ENEMA* 
By TED F. LEIGH, M.D. 


NEW YORK, NEW YORK 


IGMOIDOVESICAL fistulas are not un- 

common surgical problems. They occur 
much less frequently in women than in 
men. This is due in part to the low inci- 
dence of diverticulitis in women. Further- 
more the uterus is a protective barrier in 
intercommunications between colon and 
bladder. The fistulous tract is seldom 
demonstrated by roentgen methods. The 
purpose of this paper is to report a case of 
sigmoidovesical fistula in a woman with 
diverticulitis, which was demonstrated by 
barium enema. 


TERMINOLOGY 


Barnes and Hill® believe that fistulas 
between the intestinal tract and the blad- 
der should be spoken of as “‘intestinovesi- 
cal” fistulas instead of the more commonly 
used term “‘vesico-intestinal”’ fistulas, since 
in practically all cases the fistula is primary 
in the intestine and not in the bladder. 
Thus, correspondingly, other terms as 
“‘leovesical,” “‘appendicovesical,” “‘colo- 
vesical,” ‘“‘sigmoidovesical,” and “recto- 
vesical,” would be used. 


ETIOLOGY 


Diverticulitis is the most common cause 
of sigmoidovesical fistulas. In a series of 
88 cases described by Mayo and Miller’, 
which included 54 cases of their own, and 
34 of Sutton’s, 38 were caused by diverticu- 
litis. Kellogg* reported that 42 per cent of 
his intestinovesical fistulas were due to 
diverticulitis. He listed as other causes of 
the fistulas, carcinoma 18 per.cent, opera- 
tive trauma I1I.3 per cent, appendicitis 5.6 
per cent, congenital 3.4 per cent, and ex- 
ternal trauma 2.2 per cent. Ewell and Jack- 
son’ reported 40 per cent diverticulitis in a 


similar series, and described 1 case in which 
the fistula arose from carcinoma in a diver- 
ticulum. 

The less common causes of sigmoido- 
vesical fistulas include carcinoma, inflam- 
mations other than diverticulitis, trauma 
from surgery, trauma gunshot 
wounds, and in a few cases, pathological 
conditions arising primarily in the bladder. 
Sigmoidovesical fistulas in children are 
practically always congenital, and are as- 
sociated with anal inomalies. 

INCIDENCE 

The majority of cases occur in men in the 
fifty to sixty year age group. The lower 
incidence in women is explained on the 
basis of two factors: (1) Diverticulitis, the 
most common cause of the fistulas, is less 
frequent in women than in men. (2) The 
uterus lies between the sigmoid and the 


bladder and thus prevents the formation 
of a fistulous tract. 


SYMPTOMS 


In those cases of sigmoidovesical fistulas 
due to diverticula, the patient’s history 
can usually be divided into two phases: 
l.e., the symptoms caused by the diver- 
ticulitis, and those due to the actual per- 
foration and fistulous tract formation. Re- 
peated attacks of generalized abdominal 
cramps, pain in the left lower quadrant, 
blood, mucus and pus in the stools over a 
number of months or years, are common 
findings. With perforation, and the intro- 
duction of gas and feces into the bladder, 
cystitis invariably develops, and with it 
comes urgency and frequency of urination, 
the passage of foul-smelling urine, chills 
and fever. Feces and gas are passed per 


*From the Department of Radiology of the College of Physicians and Surgeons, Columbia University, and the Radiological 
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urethra. At times, there is an ascending 
infection into the ureters and kidneys, with 
additional symptoms referable to these 
parts. In some cases, instead of the passage 
of the colon contents into the bladder, the 
reverse takes place, and urine passes into 
the colon, and eventually out through the 
rectum. 


DIAGNOSIS 


The diagnosis of a sigmoidovesical fistula 
can usually be made from the patient’s 
history alone. The cardinal findings are 
pneumaturia, the passage of feces through 
the urethra, or the passage or urine through 
the rectum. Any one of these usually clinch- 
es the diagnosis. One possible exception 
to this is the occasional diabetic who has a 
pneumaturia caused by bacterial action on 
the urine sugar. Palpation of the abdomen 
or rectal examination often reveals a tender 
mass in the left lower quadrant. 

Cystoscopic examination is invaluable 
as a diagnostic aid. In most instances, the 
site of the fistulous opening can be deter- 
mined. In Higgins’ series of 40 cases of 
intestinovesical fistulas, he found the open- 
ing to be in the region of the trigone (left 

wall) in 24, the posterior wall behind the 
trigone in 4, near the internal sphincter on 
the floor of the bladder in 4, the right 
posterior wall in 3, the right lateral wall in 
2, and undetermined In Mayo and 
Miller’s' series of 54 cases of sigmoido- 
vesical fistulas, 30 were cystoscoped, and 
13 fistulas openings were seen. Barnes and 
Hill® state that rarely can the actual open- 
ing be seen because of the area of acute 
inflammation and edema which surrounds 
it. Severe cystitis is a common finding. 

Some authors advocate the injection of 
methylene blue into the bladder with a 
subsequent search for it in the rectal con- 
tents. Proctoscopic examination in sig- 
moidovesical fistulas is usually not of sig- 
nificant help. 


ROENTGEN EXAMINATION 


Roentgen rays may be used in two ways: 
(1) Cystograms outline the bladder wall 
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but rarely demonstrate the fistulous tract. 
Ten of Mayo and Miller’s! 54 cases had 
cystograms, but only 1 of these showed the 
tract. Barnes and Hill® show a cystogram 
with leakage of fluid into the large bowel. 
(2) The barium enema has given equally 
disappointing results. Higgins® states that 
“the barium enema has failed to give 
visualization of the fistulous tract in every 
case in which it was employed.” Mayo and 
Miller! state: “Although the roentgeno- 
gram was valuable in demonstrating the 
regional extent of the diverticulitis, the 
fistulous tract was demonstrated on only 
one occasion.” Barnes and Hill’ used the 
barium enema in 6 of 14 cases, and no 
tracts were visualized. Oldham,® on the 
other hand, published a case report and a 
roentgenogram of a sigmoidovesical fistula 
in the British literature in which the bar- 
ium enema fluid filled not only the bladder, 
but also flowed into the right ureter and 
right kidney pelvis, demonstrating a hydro- 
nephrosis. 


CASE REPORT 


C. T., an Italian female, aged sixty-three, was 
first seen in the Vanderbilt Clinic in May, 1940, 
at which time her complaints were epigastric, 
pain and vomiting of several years’ duration. 
Eight years previous to this. she had been con- 
fined to bed for two weeks with “intestinal 
grippe,” and since then she has had swelling of 
her legs in the mornings, constipation, left lower 
quadrant tenderness, and left back pain. The 
pain was relieved often by enemas and ice bags. 

Physical examination in 1940 showed that 
she was a short obese Italian female of sixty- 
three not appearing acutely ill. Her blood pres- 
sure was 150/85 and her pulse was 80. On 
examination of the abdomen, a hard, non- 
fluctuant, slightly tender mass was felt in the 
left lower quadrant. Its lower border could not 
be definitely discerned. There was tenderness 
on deep palpation to the left of the mass. 
Numerous varices were present in the legs. 
Pelvic and rectal examinations were essentially 
negative. The impression was ovarian cyst. 

A blood count showed hemoglobin 13.5 gm., 
red blood cells 4.71 million, white blood cells 
7,500, with 65 per cent polymorphonuclears, 26 
per cent small lymphocytes, 5 per cent large 


VoL. 58, No. 4 


lymphocytes, 3 per cent monocytes and 1 per 
cent eosinophiles. Urine examination showed a 
1 plus albumin, and rare red bleod cells. 

A consultation revealed no evidence of gyne- 
cological pathology. 

Examination after enema showed 
multiple diverticula of the descending colon and 
sigmoid, together with evidence of irritability 
and tenderness which indicated the presence of 
diverticulitis to the examiner. 

The patient was placed on a bland diet and 
showed considerable improvement. In August, 
1940, a deep varicose ulcer of the right leg was 
treated at the clinic. 

She was not seen in the clinic again until De- 
cember, 1944, at which time she complained of 
cough, vomiting, epigastric pain, and pale 
stools. An upper gastrointestinal examination 
was negative, and a gallbladder series showed a 


barium 


normal response. She was put on a diet once 
again, and she improved. 

On March 1, 1946, the patient was admitted 
to Presbyterian Hospital with the history that 
in July, 1945, she began to have recurrent 
episodes of chills, and fever as high as 104° F., 
associated with generalized abdominal cramp- 
ing pains, and frequency of urination. Five days 
before admission, she developed severe supra- 
pubic and low back pain, which was associated 
wih the passage of dark brown “‘fecal-like” foul 
smelling urine and blood clots. She had taken a 


Sigmoidovesical fistula. The left half of the 
colon, the rectum, and the bladder are filled with 
barium solution, which was introduced through 
the distal arm of the transverse colostomy. 


Fic. 1. 


Sigmoidovesical Fistula 


Fic. 2. A left posterior oblique view of the barium- 
filled sigmoid, rectum and bladder. A portion of 
the fistulous tract originating in the mid-sigmoid 
can be seen filled with barium. 


colon lavage prior to the onset of her pain. 
Physical examination at that time revealed an 
ill-defined left lower quadrant mass which was 
tender on palpation. There was no rebound 
tenderness. The spine was tender across the 
body of the sacrum. Rectal examination re- 
vealed a mass projecting on the right anterior 
rectal wall, which was tender on palpation. 
Surgical consultation suggested a sigmoido- 
vesical fistula. On March 2, the day following 
admission, a transverse colostomy was done. 
The surgeon manually explored the lower ap- 
domen, and a huge abscess, presumably caused 
by a ruptured diverticulum, was found. No 
operative procedures were done other than 
bringing out a loop of transverse colon. This was 
opened several days later. Ten days after oper- 
ation, a cystoscopic examination of the bladder 
failed to disclose a fistulous opening. Twenty- 
three days after operation, a barium enema was 
given through the distal loop of the transverse 
colostomy (Fig. 1 and 2). The barium passed 
through the left half of the colon and into the 
rectum without encountering obstruction. At 
the same time that it entered the sigmoid and 
rectum, some of it passed into the bladder from 
the colon through a fistulous tract originating 
in the mid-portion of the sigmoid. Numerous 
diverticula were seen. Following the patient’s 
return to the ward from the Roentgen Depart- 
ment, the bladder was irrigated, and no dele- 
terious results from the barium filling were 
noted. On April 1, she was discharged to her 
home for six weeks, at the end of which time 
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she was to be readmitted for further operative 
procedure. 

She was readmitted on May 13, feeling much 
better physically. She had gained 4 pounds, and 
had no urgency or frequency of urination. Blood 
and urine examination were not significant. A 
second barium enema via the distal loop of the 
colostomy again filled the bladder and demon- 
strated the fistulous tract. A cystoscopic exami- 
nation revealed a slight puckering of the mucosa 
in the dome of the bladder. On May 23, she was 
taken to the operating room where an explora- 
tory celiotomy was done. The fistula from the 
sigmoid to the bladder was demonstrated. This 
connection was severed and removed, and the 
patient was returned to the ward in good con- 
dition. Recovery was uneventful. 

In June she again showed signs of a severe 
cystitis. Methylene blue injected into the distal 
loop of the colostomy was recovered in the urine 
which was evidence that the tract had re- 
formed. She was discharged without further 
surgery and has been followed in the clinic. Her 
course remains the same. 


SUMMARY 


1. The literature on the subject of sig- 
moidovesical fistulas is reviewed. 
2. A case of sigmoidovesical fistula in a 


OcTOBER, 1947 


woman with diverticulitis in which the 
fistulous tract was demonstrated on barium 
enema examination is reported. 


Presbyterian Hospital 
622 West 168th St. 
New York 32, 
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CALCIFIED APPENDICEAL FECAL CONCRETIONS 
IN CHILDHOOD 
A REPORT OF EIGHT CASES 
By ARTHUR E. CHILDE, M.D.* 


WINNIPEG, MANITOBA 


CCORDING to Boyd* fecal concre- 

tions in the appendix are very common. 
He states that they vary greatly in con- 
sistence and are sometimes as hard as 
stone. They may be laminated like gall- 
stones. Stenosis of the proximal end of the 
tube favors their formation. These concre- 
tions were formerly mistaken for the stones 
of fruit. Bailey and Love? also mention the 
fact that fecal concretions have a lami- 
nated structure. They say that “they are 
composed of inspissated fecal material, 
calcium and magnesium phosphates and 
carbonates, bacteria and epithelial debris; 
rarely a foreign body is incorporated in 
the mass.”’ Very often perforation of the 
obstructed appendix results, particularly 
at the site where a concretion has impacted. 

Metallic foreign bodies such as shot in 
the appendix are fairly frequently diag- 
nosed by the roentgen ray, particularly in 
regions where wild game is eaten but calci- 
fied appendiceal fecal concretions are less 
often recognized. The common soft fec- 
aliths can only be shown as filling defects in 
the barium-filled appendix. Golden"® states 
that fecal concretions in the appendix 
which contain enough calcium to cast a 
recognizable shadow on a roentgenogram 
must be quite uncommon in this country. 
Caffey® does not mention them. Shanks, 
Kerley and Twining” say that some appen- 
dicular concretions contain phosphorus and 
calcium, and so cast shadows which are apt 
to be mistaken for ureteric stones, renal 
stones, gallstones or phleboliths. 

A brief survey of the literature reveals 
that a number of appendiceal concretions 
have been reported in the past thirty years 
but seldom has one author published more 
than one or two such cases, and compara- 
tively few have been found in children. 


* From the Children’s Memorial Hospital, Montreal, Quebec. 


Weisflog™ in 1906 reported a case ot 
multiple calcified appendiceal enteroliths 
correctly diagnosed before operation. 

In 1908 Seelig'® published a case of a 
thirty-four year old female whose appen- 
dix contained a radiopaque “‘coprolith” 
adherent to the ureter. Preoperatively this 
was considered to be an ureteral calculus. 

Pfahler and Stamm" in 1915 reported a 
case of a female, aged forty-two, with two 
radiopaque enteroliths in the appendix. 

Douglas and LeWald® in 1916 reported 2 
cases, aged twenty-one and twenty-three 
respectively, in which fecal concretions 
were present in the appendix. One was 
diagnosed correctly preoperatively. In a 
footnote they also added the case of a girl 
of two years in which an appendiceal con- 
cretion was visible in a preoperative roent- 
genogram. They mentioned similar cases 
observed by Stewart, Case and Eastmond. 

Downes® in 1917 reported a case of a 
man, aged twenty-two, with a “‘fecolith” 
in the appendix correctly diagnosed. 

Packard’s® appendiceal calculus re- 
ported in 1921 was large, measuring 1 by 
2 cm. in diameter. 

In Mark’s™ case (1924), a man aged 
forty-four, the appendix was adherent to 
the posterior peritoneum immediately over 
the ureter and it contained two concre- 
ments in its tip. 

Doolittle’s’? stone (1925) resembled a 
gallstone. Vermooten’s* stone (1925) was 
largely calcium phosphate. In the same 
year, Albert! reported a case of a man, 
aged forty-three, with an appendix con- 
taining four calcified fecaliths resembling 
gallstones. 

In 1930 Wells® reported a case of an 
appendiceal abscess from which a hard 
“concretion” escaped twenty-four hours 
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after drainage. The appendix was later 
found to contain a stone. 

In Levi's® case, aged nineteen (1934) 
there was a calcium phosphate stone in a 
long appendix which was attached to the 
lower pole of the right kidney. 

Shelley”! (1938) reported a_ calcified 
“fecalith” in a ruptured appendix but its 
presence was not recognized until after 
operation. 

Bunch and Adock? in 1939 found a giant 


Kic. 1. Case 1. Calcified appendiceal concretion lying 
in the right side of the pelvis. Subsequent roent- 
genograms showed that the position changed and 
no adhesions were present at operation. 


“calculus” in the sacculated distal end of an 
appendix with four smaller calculi near the 
base. They mentioned no_ preoperative 
roentgenograms. 

In Shahan’s'® case (1940) twenty-three 
hard calcified “stones” were found in the 
appendix of a male, aged thirty-seven. 
Several were faceted, several octahedral 
and others rounded or irregular in outline. 

Guido" in 1941 reported a case of an 
appendiceal “calculus” in which the pre- 
operative diagnosis was a calculus in the 
lower third of the right ureter with hydro: 


nephrosis. 
Two cases of appendiceal ‘“‘fecaliths,” 
one of them calcified associated with 


suppurative appendicitis, were reported by 
Jackman” in 1942. The calcified one was in 
a boy of eleven years. 
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Tripodi and Kruger” in 1943 reported a 
case of appendiceal “‘lithiasis” in a man 
thirty-three years of age. They differenti- 
ated between ordinary fecaliths which are 
common and often multiple and appen- 
diceal “‘calculi” which are rare and usually 
larger than the lumen of the appendix. 

Coleman® in 1944 reported a case of a 
boy eleven years old in which an opaque 
“calculus” was present in a_ perforated 
appendix. 

A giant appendiceal ‘‘calculus’’ measur- 
ing 2.75 cm. in diameter, in a man aged 
thirty-four, was reported by Pilcher!’ in 
1945. 

The purpose of this report is to emphasize 
the fact that calcified appendicular con- 
cretions are not so very uncommon in 
childhood. The following cases were en- 
countered over a period of eleven years at 
the Children’s Memorial Hospital in 
Montreal. 

REPORT OF CASES 

Case 1 (Hosp. No. 7564). L. F., a white 
female, aged twelve, was admitted to the hos- 
pital on February 12, 1934. One month pre- 
viously she had been brought to the Orthopedic 
Clinic in the Out-Patient Department, com- 
plaining of trouble with her right leg. This was 
said to have followed an injury which occurred 
one month before but she could not remember 
which leg was injured. Movements of the hip 
and knee were all present but restricted slightly 
and painful. She saved the right hip, knee and 
foot when walking. Conservative treatment re- 
sulted in no improvement and on February 6, 
1934, a roentgenogram of the pelvis and hips 
was made (Fig. 1). This revealed a dense, 
laminated oval shadow 1.3 by 0.9 cm. in dia- 
meter lying in the pelvis just above the right 
ischial spine close to the right margin of the 
sacrum. 

On admission to the hospital the abdomen 
was found to be soft but there was some tender- 
ness in both lower quadrants. A retrograde 
pyelogram on February 19, 1934, showed the 
dense shadow to be outside the ureter and also 
showed that it had moved upward. Re-exam- 
ination the following day showed that it had 
moved again. Another examination just before 
appendectomy on March 2, 1934, showed that 
it occupied a fourth position. 
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The appendix was free and easily removed. 
Roentgenographic examination of the removed 
specimen confirmed the presence of a laminated 
concretion in its distal end. A needle pierced 
this with difficulty. Except for this concretion 
and the resulting enlargement in this locality 
the appendix appeared normal. 


Case ut (Hosp. No. 5211). P. M., a male 
Greek, aged eleven years and nine months, was 
admitted to the hospital on June 8, 1939. The 
complaints were abdominal pain 
around the umbilicus and in the right lower 


entrance 
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bound down by adhesions. Its mucosa was 
white and shiny except for several small hemor- 
rhagic areas. The wall was not over 2 mm. in 
thickness. A concretion was found in the tip 
and this was also shown in a film of the removed 
specimen (Fig. 2B). It had the same size and 
shape as the shadow seen in the abdomen be- 
fore operation and it was described as hard, 
laminated, brown and spindle shaped. Micro- 
scopic examination showed a pin-worm in the 
lumen of the mid-section of the appendix. 

Convalescence was uneventful and the koy 
was discharged twelve days later. 


B 


Kic. 2. Case 11. 4, barium enema with calcified concretion near tip of cecum. 
B, roentgenogram of removed appendix containing dense concretion. 


quadrant for four weeks and poor appetite for 
the same length of time. There had been no 
nausea or vomiting and the pain was not severe. 
General examination revealed some tenderness 
and spasm in the right lower quadrant. The 
Wassermann reaction was negative but the 
tuberculin test was positive. 

Roentgenographic examination of the chest 
showed a small area of calcium density. An 
intravenous pyelogram two days after admis- 
sion revealed no abnormality of the urinary 
tract but a discrete, clearly outlined, dense 
shadow 3 by 8 mm. in diameter, was visible 
just above the inner portion of the right iliac 
crest, lateral to the ureter. A barium enema on 
June 12, 1939 failed to fill the appendix but it 
showed the dense shadow to be just medial to 
and below the cecal tip (Fig. 2.4). 

Appendectomy was carried out two days 
later. The appendix was kinked upon itself and 


Case 11 (Hosp. No. 5092-36). J. T., a male 
Italian, aged twelve years and nine months, 
was admitted to the hospital on October 25, 
1941. The complaints were epigastric pain and 
vomiting followed by pain in the right lower 
quadrant. A markedly tender mass was found 
in this region. The leukocyte count was 15,000. 
An appendiceal abscess was diagnosed and con- 
servative treatment was followed for one day. 
However, the temperature rose to 101.2° F. 
and the leukocyte count to 22,000 so a stab 
wound was made over the abscess and a drain 
inserted. The appendix was not removed at 
this time. The patient was discharged on Nov- 
ember 26, 1941, in good condition. 

He was re-admitted on January 23, 1942, 
with a small discharging sinus in the right lower 
quadrant. Intravenous pyelography the fol- 
lowing day showed no abnormality of the urin- 
ary tract. There was a dense laminated shadow 
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Fic. 3. Case 11. The appendiceal concretion overlies 
the right side of the pelvis and is about 1 cm. lateral 
to the ureter. 


8 mm. in diameter on the right side nearly 
cm. lateral to the ureter with its upper pole 
2.5 cm. below and lateral to the sacroiliac joint 
(Fig. 3). 

Appendectomy was finally carried out on 
April 17, 1942, when the appendix was found 
to be free except at its tip where it adhered to 
the omentum. It was 6.3 cm. long and contained 
a concretion in its mid-portion as well as sev- 
eral pin-worms. There was considerable fibrosis 
secondary to acute inflammation in its distal 
third and a marked constriction was present | 
cm. from the tip. 


Case tv (Hosp. No. 6331). M. S., a female, 
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aged seven and a half, Hebrew, was brought to 
the Orthopedic Clinic on June 2, 1942, com- 
plaining of pain about the right thigh. Exam- 
ination showed the hips to be flexed and the 
lumbosacral curve increased. Roentgenographic 
examination of the lumbar spine and pelvis on 
the same day showed no significant bony ab- 
normality. There was a smoothly outlined, 
dense, oval shadow measuring 1.5 cm. by 0.7 
cm. in diameter superimposed on the right iliac 
bone with its lower pole 2.2 cm. above the hip 
joint (Fig. 44). Stereoscopic roentgenograms 
of this region made three days later showed 
that this shadow had shifted medially and 
downward 2 cm. so that its medial margin 
overlay the brim of the pelvis. 

Admission was recommended but she was 
taken away against advice to enter another 
hospital when appendectomy was later carried 
out. I am indebted to Dr. David Berger for a 
roentgenogram of the removed appendix made 
on June 22, 1942, which revealed a large calci- 
fied concretion identical shape and size to 
the shadow seen in the previous roentgeno- 
grams of the pelvis (Fig. 48). The concretion 
which lay near the tip was continuous with a 
narrow zone of calcium density extending up 
the lumen of the appendix almost to its proxi- 
mal end. 


Case v (Hosp. No. 27952). R. H., a male 
French Canadian, aged ten years and eight 
months, was admitted to hospital on January 4, 
1944. For the preceding two years there had 
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A, in this roentgenogram the appendiceal concretion is superimposed on the right iliac bone 


but a subsequent examination revealed that it had moved medially to overhang the brim of the pelvis. 
B, removed appendix with large concretion and narrow calcified zone of calcium density extending up the 


lumen almost to the proximal end. 
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been suprapubic pain on urination and he was 
forced to assume a peculiar position to carry 
out this act. Chronic constipation had been 
present since early childhood. The general 
examination was essentially negative except for 
a positive tuberculin test. The Wassermann 
reaction was negative. Cystoscopic examina- 
tion revealed nothing abnormal, and a cathe- 
terized specimen of urine contained an occa- 
sional white blood cell but was sterile on cul- 
ture. 

An intravenous pyelogram on January 8, 
1944, showed no abnormality of the urinary 
tract. There were several areas of calcium den- 
sity to the left of the fourth lumbar vertebra 
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tip, smaller in size (Fig. 5B). The most proxi- 
mal concretion contained a minute metallic 
object about 0.5 mm. in diameter. Analysis of 
the concretion at the Montreal General Hos- 
pital by Dr. I. M. Rabinovitch showed it to 
contain calcium phosphate with a small amount 
of fat. The metallic fragment was identified as 
lead contaminated with traces of iron. Patho- 
logical examination showed the proximal and 
distal concretions to be firmly attached to the 
mucosa. They were all hard laminated objects 
which completely filled the lumen of the ap- 
pendix. There was no evidence of any inflam- 
matory reaction, but the mucosa and sub- 
mucosa were thinned. He was discharged seven 


A 
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lic. 5. Case v. A, five dense shadows are present in the right side of the pelvis. These were shown to be out- 
side the ureter when it was distended with diodrast. Calcified lymph nodes can be seen to the left of the 
fourth lumbar vertebra. B, roentgenogram of removed appendix containing six dense concretions. The most 
proximal one contains a minute metallic fragment. The smaller concretion near the tip was not diagnosed 


before operation. 


apparently in the mesenteric nodes. Five 
smoothly outlined dense oval areas were seen in 
the pelvis below the right sacroiliac joint. The 
largest of these was 1.3 cm. in length and the 
smallest 0.5 cm. The spaces between them var- 
ied from 2 mm. to 5 mm. Retrograde pyelo- 
graphy two days later showed them to lie close 
to the plane of the ureter but not in it (Fig. 54). 

Appendectomy was performed six days later. 
The appendix was found in the pelvis and pal- 
pation revealed the presence of multiple hard 
concretions. Roentgenographic examination of 
the removed specimen confirmed the presence 
of the five previously diagnosed concretions 
and also showed an additional one close to the 


days later and there were no further complaints. 


Case vi (Hosp. No. 30904). B. P., a male 
Hebrew, aged six years and eight months, was 
admitted to the hospital on August 10, 1944. 
The entrance complaints were pain in the right 
thigh and inability to bear weight on the right 
leg. He had fallen the previous day, but had 
felt well until the morning of admission. Exam- 
ination showed the right leg to be slightly 
flexed and externally rotated. Moderate pain 
was produced by all motions of the hip. The 
abdomen was soft but there was a sense of re- 
sistance to deep palpation in the right lower 
quadrant, and there was mild tenderness on 
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the right side on rectal examination. The tem- 
perature and pulse were normal, leukocyte 
count 7,800, and the Wassermann and tuber- 
culin tests negative. 

Stereoscopic roentgenograms revealed some 
tipping of the pelvis, with the right iliac crest 
somewhat lower than the left and slight abduc- 
tion of the right femur. An oval dense shadow 
1.4 cm. by 0.5 cm. in diameter was present 
anterior to the right iliac bone, about 1 cm. 
lateral to the central portion of the sacroiliac 


A 


Arthur E. Childe 


OcToBER, 1947 


was admitted to hospital on March 23, 1945. 
There had been vomiting, abdominal pain, 
constipation and anorexia for five days. Measles 


was the only previous illness. Palpation revealed 


tenderness and splinting of the right side of 


abdomen and in the right flank, where there 
was a poorly defined mass. Rectal examination 
elicited tenderness especially on the right side. 
The temperature was 101.2° F. and the pulse 
125. The Wassermann and 
were negative. 


Mantoux tests 


B 


Fic. 6. Case vi. 4, roentgenogram of pelvis with calcified concretion superimposed on right iliac bone. 
There is some tipping of the pelvis and slight abduction of the right femur. B, roentgenogram of removed 
appendix with concretion. Note the denser area in the concretion. 


joint (Fig. 64). In the upper portion of this 
shadow there was a smoothly outlined denser 
area measuring $ or 6 mm. in diameter. The 
same roentgenographic findings were noted 
the following day and a lateral view proved the 
dense shadow to be situated anteriorly. 

Appendectomy was performed and the ap- 
pendix was found to contain a large concre- 
tion. Roentgenographic examination of the 
specimen showed the concretion to be radi- 
opaque and to have the same shape, size and 
configuration as the shadow seen in the previ- 
ous films (Fig. 68). 

The pathological report was appendix con, 
taining a hard concretion with no microscopic 
evidence of inflammatory reaction. It lay in 
the proximal 3.5 cm. and this portion was con- 
sequently distended. 


Case vil (Hosp. No. 33873). W. E., a white 
female, born in Montreal, aged five and a half, 


An intravenous pyelogram the following day 
showed no abnormality of the urinary tract. A 
rounded, slightly laminated shadow was pres- 
ent just above the right iliac crest, 4 cm. lateral 
to the right ureter (Fig. 74). 

Conservative therapy (Ochsner-Sherren) was 
adopted for three weeks. On April 8, 1945, 
plain roentgenograms showed that the dense 
shadow was still present above the iliac crest. 
Operation was carried out on April 14, 1945. 
The appendix and an appendiceal abscess were 
found to lie in the retrocecal space. The abscess 
walls and the appendix were removed without 
rupturing and the wound was closed without 
drainage. There was a concretion in the appen- 
dix and roentgenograms of this showed it to 
correspond to the shadow seen in the previous 
examinations (Fig. 7B). The pathological re- 
port was acute obstructive appendicitis with 
perforation and fecal concretion. This was 
situated at the tip and the perforation had oc- 
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curred just proximal to the tip. 
was discharged eleven days later. 


The patient 


Case vill (Hosp. No. 1990). L. 
French Canadian, aged twelve years seven 
months, was admitted on June 16, 1937. The 
entrance complaints were pain in the abdomen 
for forty-eight hours and nausea but no vomit- 


G., a male 


A 
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toneum. It had perforated and there was a small 
quantity of pus in the peritoneum. 
Examination of the removed specimen 
showed the serosa to be reddened and rough. 
The perforation was 0.§ cm. from the distal 
end and a concretion was present in this region. 
This was hard and measured 0.7 by 0.5 cm. in 
diameter. Roentgenographic examination show- 


B 


Fic. 7. Case vu. 4, intravenous pyelogram showing the appendiceal concretion lying just above the right 
iliac crest. The appendix was later shown to be retrocecal. B, roentgenogram of removed appendiceal con- 


cretion. 


ing. There had been a similar attack five months 
previously. Initially the pain had been around 
the umbilicus but it soon radiated to the right 
lower quadrant. Examination showed splinting 
of the right side of the abdomen with definite 
tenderness in the right lower quadrant. Rectal 
examination suggested fullness on the right. 
The tuberculin and Wassermann tests were 
negative. The leukocyte count was 24,600. 
Urinalysis was negative. The temperature was 
g9.2° F. and the pulse go. 

Appendectomy was performed the same day. 
A niass consisting of the cecum and the great 
omentum which was wrapped around the ap- 
pendix was present low in the right iliac fossa. 
The appendix was retrocecal and buried in the 
posterior surface of the cecum under the peri- 


ed it to be dense with a discrete slightly irregu- 
lar outline. 


DISCUSSION 


Correct preoperative diagnoses of cal- 
cified appendiceal concretions were made 
in 7 of these cases. In the eighth case no 
wh Bcc examination was carried out be- 
fore operation. In 1 case the appendix con- 
tained six concretions, five of which were 
diagnosed. It is interesting to note that, 1 
this appendix, the most proximal concre- 
tion contained a minute metallic foreign 
body which may have represented the nidus 
for its formation. Possibly the more distal 
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ones formed secondarily due to partial ob- 
struction of the lumen of the appendix. 

In 3 cases the complaints were referred 
to the right hip and thigh and the calcified 
concretions were first seen in films of the 
pelvis. In 2 of these children the appendices 
on pathological examination showed no 
inflammatory reaction. Unfortunately no 
pathologic report on the third case is 
available. In 3 other cases the appendices 
had perforated presumably before admis- 
sion to hospital. Pin-worms were found in 
2 cases. 

The most common location for a con- 
cretion in this series was near the tip—s5 
cases. One was situated in the middle third, 
one was in the proximal portion, and in the 
other case there were 6 concretions fairly 
evenly distributed from the base to the tip. 
One concretion contained a much denser 
area in its proximal portion suggesting that 
this had formed first and the remainder at 
a later period. 

There were 5 males and 3 females. The 
youngest patient was five and a half years 
old and the oldest twelve years. Two were 
French Canadians, 2 were Hebrews, 1 was 
of Italian parentage, 1 of Greek parentage 
and 2 were of Anglo-Saxon descent. 

In 2 instances the calcified shadows were 
shown to be movable, one having been seen 
in four different positions. In no case was 
there any history of the previous adminis- 
tration of barium which might account for 
the increased density. Chemical analysis of 
one concretion revealed calcium phosphate 
plus a small amount of fat. 

Differential diagnosis was not difficult. 
Ureteral calculi are rare in children, at 
least in Montreal, and only one was seen at 
the Children’s Memorial Hospital during 
the period in which these 8 calcified appen- 
diceal concretions were encountered. 


Nevertheless, in at least half the cases the” 


position of the shadows was such that a 
ureteral calculus had to be excluded. This 
was readily accomplished by pyelography. 
A foreign body in the small or large intes- 
tine was a possibility in at least 1 case but 
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the failure to move with intestinal contents 
seemed to exclude this. 

Calcified lymph nodes are relatively 
common but they do not tend to be lami- 
nated and they usually have a mulberry 
appearance with an_ irregular outline. 
Phleboliths and radiopaque gallstones are 
rare in childhood and should not cause any 
confusion. 


SUMMARY 


Fight verified examples of calcified ap- 
pendiceal concretions in children between 
the ages of five and a half and twelve 
years are reported, seven diagnosed before 
operation. 

In seven cases these were single but in 
one case there were six in the appendix, the 
most proximal one containing a minute 
metallic center. 

When a calcified appendiceal concretion 
is diagnosed the appendix should be re- 
moved as the incidence of perforation is 
high—37.5 per cent in this series. 


I am indebted to Dr. Ross Golden, Director of the 
Department of Radiology, Presbyterian Hospital, 
New York, for his interest and advice in the prepara- 
tion of this paper. I also wish to thank Dr. David 
Berger of Montreal, Que., for his kindness in provid- 
ing me with the roentgenogram of the removed ap- 
pendix of Case tv. 
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STUDIES ON BONE MARROW IN VITRO 
IV. THE EFFECT OF ROENTGEN RAYS ON 
EXPLANTED BONE MARROW* 


By M. RACHMILEWITZ, A. ROSIN,+ G. GOLDHABER, and L. DOLJANSKI 


From the Department of Experimental Pathology and Department of Radiology, The Hebrew University, 
and Medical Department “B,” Hadassah University Hospital 


JERUSALEM, PALESTINE 


T= literature relating to the effect of 
roentgen rays on the blood-forming or- 
gans is vast and contradictory. The lack of 
unanimity among the various reports may 
be attributed in part to differences in the 
experimental conditions which vary in re- 
gard to irradiation technique, the choice of 
the animal and of the region irradiated, and 
in regard to the time interval between ir- 
radiation and examination. However, the 
difficulties in obtaining reliable evidence 
essential for the understanding of the re- 
sponse of the bone marrow to irradiation 
are certainly not of a purely technical na- 
ture. These difficulties lie to a great extent 
also in the complexity of factors which 
govern the function of the bone marrow in 
vivo, and which may determine its response 
to irradiation. It seemed to us, therefore, of 
advantage to study the direct effect of 
roentgen rays on bone marrow under con- 
ditions uncomplicated by somatic factors. 
The bone marrow explanted in vitro repre- 
sents a completely autonomic entity with a 
given cell population, which can be exposed 
to a direct and uniform action of roentgen 
rays. The analysis of the response to ir- 
radiation of the bone marrow functioning 
in a simple and easily controllable environ- 
ment is thus obviously facilitated. 

The effect of roentgen rays on bone marrow 


surviving in vitro was studied by Osgood and by 
Gregori. Osgood*® irradiated with doses of from 


50 to 2,000 r suspensions of human marrow cells , 


maintained in a medium consisting of citrated 
plasma and balanced salt solution or serum, and 
examined the cellular composition of the sus- 
pensions after one to seven days. He stated that 
the number of lymphocytes, progranulocytes 
and granulocytes in the bone marrow irradiated 


in vitro begins to decrease during the first 
twenty-four hours of incubation and reaches 
very low levels after seven days. Increase in the 
roentgen-ray dose enhances this effect, but not 
in direct proportion to the dose applied. Dis- 
integration of hemic cells as a result of roentgen- 
ray application could not be observed by this 
author. The majority of the cells in the irradi- 
ated cultures were similar in morphology, 
motility and phagocytic ability to the corre- 
sponding cells in the control non-irradiated 
cultures. Gregori!’ estimated the surface of 
outgrowth areas in cultures of bone marrow 
irradiated with high roentgen-ray doses. Ac- 
cording to this author doses up to 10,coo r have 
no effect on the extent of cell migration from 
the irradiated bone marrow fragments. The 
migrated cells, however, were frequently dam- 
aged. This author worked with living non- 
stained cultures and did not indicate the type 
of cells affected. 


MATERIAL AND TECHNIQUE 


A. Material and Culture Technique. The 
bone marrow from the tibia of rabbits six 
to eight weeks of age was used. The culture 
technique employed has been as described 
in the first paper of this series."! 

B. Technique of Irradiation. \rradiations 
were carried out with a demountable roent- 
gen tube at 35 kv., and 2 ma. The tube had 
a copper anticathode, and a window of 
aluminium foil 30 yw in thickness. Absorp- 
tion analysis showed that the rays pene- 
trating through the window foil were 
mainly the characteristic CuK-rays. Radi- 
ation was administered at a target-object 
distance of 3.7 cm. The roentgen-ray in- 
tensity at the distance of the irradiated 
object was about 10,000 r per minute for a 
tube current of 2 ma. 


* This investigation was aided by a grant from the Lady Tata Memorial Trust, London. 
t Working on a grant from Mrs. J. H. Stodel, Cape Town, South Africa. 
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C. Experimental Procedure. The frag- 
ments of bone marrow, about I to 2 mm. in 
diameter, were placed in a hollow slide, 
moistened with a drop of Tyrode’s solution 
and covered with a mica cover glass 30u 
in thickness. The fragments thus mounted 
were irradiated and planted immediately 
after irradiation in the culture medium. 
The tubes containing the cultures were 
incubated for two, four, eight and twenty- 
four hours at 37°C. The non-irradiated 
controls were treated in exactly the same 
way. After incubation the bone marrow 
explants were fixed together with the 
plasma clot in Zenker’s fluid. Serial sec- 
tions, 4 w in thickness, were cut from the 
material embedded in celloidin-paraffin; 
they were stained with hematoxylin-eosin 
and with Giemsa’s stain. 


OBSERVATIONS 


A. Mitoses in the Irradiated Bone Marrow 
Cultures.* 

1. Mitotic frequency. The mitotic ac- 
tivity of the bone marrow cultures was 
estimated by counting the number of 
mitoses in irradiated and control cultures 
respectively. The number of mitoses pres- 
ent in twenty microscopic fields of 0.4 mm. 
diameter was determined in each culture. 
Although the total number of mitoses 
counted was small, these counts clearly in- 
dicate the general trend of changes in mitotic 
activity occurring in the irradiated cultures. 

The mitotic counts in irradiated and 
non-irradiated bone marrow cultures are 
given in Table 1. 

Bone marrow cultures irradiated with 
250 r show two hours after irradiation a 
drop in the number of mitoses to approxi- 
mately 15 per cent of that in the non- 
irradiated controls. Four hours after irradi- 
ation with the same dose the number of 
mitoses rises appreciably and reaches after 
eight hours values almost equal to those of 
the controls. The number of mitoses 
twenty-four hours after irradiation was 
practically the same as in the non-irradi- 
ated fragments. 


* A preliminary report on the mitoses in the irradiated bone 
marrow cultures has been published.‘ 
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The mitotic behavior of the bone marrow 
cultures irradiated with 500 r was similar to 
that of the cultures irradiated with 250 r. 
There is a drop in the number of mitoses 
two hours after irradiation, followed after 
four hours by a rise; normal values were 
reached after eight hours. 

After irradiation with 1,000 r there is no 
appreciable increase of mitoses four hours 
after irradiation; but after eight hours the 
number of mitoses reaches normal values 
as in the case of irradiation with smaller 
doses. 

In cultures irradiated with 2,500 r the 
number of mitoses two and four hours after 
irradiation remains at a very low level. The 
increase in mitoses can be observed only 
eight hours after irradiation; this increase 
is slight and amounts to approximately 35 
per cent of the values in controls. No 
further increase in mitoses takes place 
twenty-four hours after irradiation with 
this dose. 

There is almost complete disappearance 
of mitoses two and four hours after irradi- 
ation with 5,000 r. After eight hours the 
number of mitoses increases somewhat and 
remains low after twenty-four hours. 

The mitotic behavior of the irradiated 
bone marrow cultures in relation to the 
non-irradiated control cultures is repre- 
sented graphically in Figure 1. 

2. Abnormal mitoses. The treatment 
with roentgen rays affects not only the 
mitotic frequency of the irradiated culture, 
but also leads to the appearance of abnor- 
mal mitotic figures (Fig. 2). The following 
abnormalities were observed: 


(1) Stickiness of chromosomes 

(2) Displacement of chromosomes 

(3) Non-disjunction of chromosomes 

(4) Clumping and pyknosis of chromo- 
somes 

(5) Breaking of chromosomes with scat- 
tering of chromosomal particles all 
over the cell body. 


In addition to these changes multipolar 
mitoses were seen frequently in the irradi- 
ated bone marrow cultures. The patho- 
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logical mitoses were present in myeloid and 
erythroid cells, as well as in stroma cells. 
Dividing cells which show many abnormal- 
ities can already be found after irradiation 
with 250 r, the number of abnormal mitoses 
increasing with the dose applied. But even 


B. Regressive Cell Changes in Irradiated 
Bone Marrow Cultures. 

In the following the description of the 
regressive changes produced by roentgen 
rays in the various cell elements of the bone 
marrow will be given. 


TABLE I 
MITOSES IN THE IRRADIATED BONE MARROW CULTURES 


(The number of mitoses present in 20 microscopic fields of 0.4 mm. 
diameter was determined for each culture) 
A. Number of mitoses in irradiated bone marrow cultures. 
B. Number of mitoses in non-irradiated control cultures. 
C.=A expressed as a percentage of B. 
2 hours after 4 hours after 


8 hours after 24 hours after 


Exper. irradiation irradiation irradiation irradiation 
No. 
| A B A B A B A B C 
Irradiation with 250 r 
71 3 13 23 14 16 87 30 8 107 10 12 83 
74 2 24 9 8 22 37 20 28 71 12 12 10¢ 
mean 16% mean 62% mean 89% mean 92% 
Irradiation with 500 r 
70 4 34 12 14 32 44 21 31 63 20 20 | tele 
77 6 20 30 13 26 ‘{e) 25 20 125 9 3 75 
| mean 21% mean 47% mean 97% mean 88% 
Irradiation with 1,000 r 
76 8 22 37 8 34 23 20 18 111 14 14 10 
69 14 fe 8 32 25 24 26 92 15 22 68 
mean 18% mean 24% mean 102% mean 84% 
Irradiation with 2,500 r 
68 ° 24 fo) 4 26 15 9 40 23 6 14 43 
67 2 26 8 4 16 25 6 22 27 6 18 33 
mean 4% mean 20% mean 25% mean 38% 
Irradiation with 5,000 r 
J» 
| 
66 | o 3 °o | 32 are) 5 32 5 8 32 25 
| an 38 3 | 3 20 1s 7 20 35 4 12 33 
mean 1% mean 8% mean 25% 


mean 29% 
in cultures irradiated with 5,000 r, side by 
side with severely altered mitoses, single 
cells can be found which undergo the 
process of mitosis normally. 


Hemocytoblasts: No retrograde changes 
could be observed in hemocytoblasts with 
any of the doses applied. 

Basophile and polychromatophile erythro- 
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blasts and normoblasts: \n the precursors of 
the red cells the nucleus is the main site of 
alteration. The intensity of nuclear disinte- 
gration increases with the state of matura- 
tion of the nucleus. The radiosensitivity of 
the basophile erythroblasts is not much 
greater than that of the stem cells; on the 
other hand, the hemoglobin containing 
erythroblasts with denser nuclei and still 
more the normoblasts display the most 


Studies on Bone Marrow in Vitro 467 


or in the form of irregular clumps which 
coalesce to rosette-like figures. The nuclei 
thus altered are progressively transformed 
into large, almost colorless, sharply out- 
lined vesicles in which in addition to one or 
more chromatin clumps foamy nucleoplasm 
may be seen. In later stages the nuclear 
vesicles disappear, the chromatin becomes 
scattered throughout the cytoplasm and 
finally dissolves completely. 


90 


jor 


is 20 22 24 heoves 


Fic. 1. Effect of roentgen rays on mitoses in bone marrow cultures. Abscissae: time after irradiation in hours. 
Ordinate: number of mitoses in irradiated cultures in percentages of number of mitoses in non-irradiated 


cultures. 


pronounced alterations. The first sign of 
nuclear damage in erythroblasts and nor- 
moblasts is the uneven distribution of 
basophile chromatin, which accumulates on 
the periphery of the nucleus, leaving the 
central zone partly or completely free of 
chromatin. The nucleus thus acquires the 
appearance of a basophilic ring. The central 
chromatin-free area is sometimes empty, 
sometimes it contains eosinophilic material. 
As the changes progress the basophilic ring 
breaks down, and the remnants of chro- 
matin collect in small deeply staining drops 


Erythrocytes: After irradiation with doses 
up to 5,000 r the mature red cells are well 
preserved during the entire period of ob- 
servation. 

Promyelocytes and myelocytes: The regres- 
sive changes in the promyelocytes and 
myelocytes involve the nucleus as well as 
the cytoplasm. The outline of the damaged 
cells becomes irregular and the cytoplasm 
appears muddy and slightly brownish in 
color in the hematoxylin-eosin prepara- 
tions. The nuclei either undergo karyolysis 
or become pyknotic. 
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Fic. 2. Pathological mitoses in irradiated bone marrow cultures. Experiment No. 75. Irradiated with 2 
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Fixed after twenty-four hours of incubation. Hematoxylin-eosin stain. 1700. 
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Polymorphonuclear leukocytes: With all 
doses applied no changes were observed in 
the mature leukocytes during the entire 
period of observation. 

Megakaryocytes and stroma cells did not 
display definite changes following irradia- 
tion. 

The retrograde changes in cells of the 
erythroid and myeloid series could be ob- 
served after treatment with all doses be- 
ginning with soo r. The alterations became 
more frequent and more pronounced with 
increase of the dose (Fig. 3). 

C. The Cellular Pattern of the Irradiated 
Bone Marrow. 

The cellular pattern of the irradiated 
bone marrow varies considerably with the 
dose applied. 

The cellular content of the irradiated 
bone marrow is not affected by irradiation 
with 250 r. The cellularity of cultures ir- 
radiated with 500 and 1,000 r also remains 
unchanged or is only slightly reduced two, 
four and eight hours after irradiation. How- 
ever, twenty-four hours after irradiation, 
all cultures irradiated with the latter doses 
show a distinct decrease in hemic cells, 
chiefly in erythroblasts and myelocytes. 

The effect of 2,500 and 5,000 r on the 
cellular pattern of the irradiated bone mar- 
row is much more accentuated. The cul- 
tures irradiated with these doses show a 
moderate reduction of both erythroid and 
myeloid cells two, four and eight hours 
after irradiation. Twenty-four hours after 
roentgen-ray application the number of 
hemic cells is considerably reduced in cul- 
tures irradiated with 2,500 r. The remain- 
ing hemic cells are chiefly hemocytoblasts 
and promyelocytes as well as hyperseg- 
mented granulocytes. Cultures irradiated 
with 5,000 r show after twenty-four hours 
of incubation a complete or almost com- 
plete aplasia; the irradiated fragments con- 
sist then of proliferating stroma cells which 
form a meshwork without any or with only 
single hemic cells and a few megacaryo- 
cytes (Fig. 4 and 5). 


D. Abnormal Cells in Irradiated Bone 


Marrow Cultures. 
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The effect of irradiation on the bone 
marrow is also manifested by the appear- 
ance of abnormal hemic cells, chiefly 
hemocytoblasts and promyelocytes. The 
nuclei of these cells in the irradiated cul- 
tures show a definite tendency towards 
segmentation. They may be _ indented, 
deeply constricted or divided into several 
segments. The process of nuclear segmen- 
tation in the precursors is not followed by 
cytoplasmic changes, the cytoplasm re- 
maining deeply basophilic without any or 
with only a few immature granules. The 
segmentation of the nuclei is often associ- 
ated with conspicuous hypertrophy of the 
cell body. 

In addition to these abnormal cells, an- 
other type of cell could often be seen in the 
irradiated culture which was characterized 
by its large size, by multiple nuclei ar- 
ranged in the form of a closed ring around 
the central area and by eosinophilic granu- 
lation of the cytoplasm. These cells bear a 
close resemblance to megakaryocytes and 
differ from the latter chiefly by the pres- 
ence of granules. 

In cultures irradiated with 2,500 r and 
5,000 r polygonal and spindle-shaped cells 
may also be found, the cytoplasm of which 
contains numerous eosinophilic granules. It 
is dificult to decide whether these cells are 
abnormal myelocytes or whether they are 
stroma cells which have phagocytized the 
granules of disintergrated myeloid cells. 


RESULTS AND COMMENT 


The experiments reported above show 
that the effect of roentgen rays on the ex- 
planted bone marrow is manifested by: 


(A) Depression of the mitotic activity 
and appearance of pathological mi- 
toses. 

(B) Retrograde changes in hemic cells. 
(C) Decrease in cellularity. 


(D) Appearance of abnormal hemic cells. 


(ad A) The irradiation of the bone mar- 
row is followed by a marked reduction in 
the number of mitoses in hemic cells. The 
decrease in mitoses is at its lowest two 
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Fic. 3. Degeneration of the irradiated bone marrow cells. 
Experiment No. 79/14. 4, irradiated with 5,000 r. B, non-irradiated control. Fixed after four hours of incubation. 
Experiment No. 66/4. C, irradiated with 5,000 r. D, non-irradiated control. Fixed after three hours of incubation. 


Experiment No. 66/4. E, irradiated with 5,000 r. F, non-irradiated control. Fixed after three hours of incubation 
Hematoxylin-eosin stain. 1650. 
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Fic. 4. Aplasia in irradiated bone marrow cultures. Experiment No. 79/18. 4, irradiated with 5,000 r. 
B, non-irradiated control. Fixed after twenty-four hours of incubation. Hematoxylin-eosin stain. 820. 
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Fic. 5. Aplasia in irradiated bone marrow cultures. Experiment No. 66/17. 4, irradiated with 5,000 r. 
B, non-irradiated control. Fixed after twenty-four hours of incubation. Hematoxylin-eosin stain. X750. 
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hours after irradiation with all doses ap- 
plied. Following the application of 250 r 
and 500 r an appreciable recovery of the 
mitotic activity is observed four hours after 
irradiation. A complete recovery is attained 
after eight hours. Cultures irradiated with 
1,000 r show no significant recovery after 
four hours, but only after eight hours; also 
in this case the recovery is complete at this 
time. Twenty-four hours after irradiation 
the cultures irradiated with 1,000 r and less 
show an abundance of mitoses and normal 
cellularity. A distinctly different behavior 
was observed in cultures irradiated with 
2,500 and 5,000 r. In cultures treated with 
these doses recovery of the mitotic activity 
taking place eight hours after irradiation is 
poor, and the mitotic count remains at very 
low levels during the entire period of obser- 
vation. 

The irradiation with all doses applied 
leads, in addition to changes in the mitotic 
counts, to the appearance of abnormal 
mitotic figures. 

Decrease of the mitotic activity in bone mar- 
row irradiated in vivo was noted by Mottram,” 
Fieschi!® and Hsti and Ma.* Data on the rela- 
tion between the doses applied and their effect 
on mitotic activity were given only by the last 
author who states that after irradiation with 
doses of 2,500 and 5,000 r mitoses are rare or 
entirely absent, but they are present in bone 
marrow treated with 1,000 r. These findings are 
parallel to the results obtained in the present 
investigation on the bone marrow in titra. 

Osgood,** in his experiments on human bone 
marrow in vitro, found a decrease of mitotic ac- 
tivity in the irradiated hemic cells. Because of 
the scarcity of cell divisions in the material 
studied no figures are given to substantiate this 
observation. Pathological mitoses in bone mar- 
row irradiated in vivo were described by Jolly 
and by Langendorff and Papperitz.*° 


In this connection it seems worth while 
to compare the roentgen-ray effect on mi- 
tosis in bone marrow cultures with that in 
cultures of common mesenchyme cells. The 
data available in the literature make this 
comparison possible. 

Strangeways and Oakley*® and Strange- 
ways and Hopwood* were the first to show 
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that irradiation with roentgen rays (doses 
from 1 to 160 e measured with Friedrich’s 
iontoquantimeter) provoke in fibroblast 
cultures a fall in mitoses which takes place 
very soon after exposure. Canti and Don- 
aldson,® Canti and Spear,’:* and Spear 
have demonstrated that mitoses in cultures 
of fibroblasts irradiated with radium (2.5 to 
100 mg. radium element filtered with 0.5 
mm. platinum at a distance of 0.5 cm. from 
the culture) gradually decrease to a mini- 
mum, which is reached eighty minutes after 
exposure. On further incubation recovery 
takes place and the mitotic count is normal 
after two hours and fifty minutes. The 
initial fall of mitoses is considerable, even 
when small roentgen-ray doses are applied. 
According to Lasnitzki*! the dose of 96.7 r 
already causes a temporary inhibition of 
mitotic division, the total mitotic count de- 
creasing to 23 per cent of normal. Juul and 
Kemp” subjected fibroblast cultures to 
roentgen rays (30C0—2,000 r) and radium 
and found maximal decrease in mitoses one 
hour after irradiation. The inhibition of 
mitoses. by smaller doses was followed by a 
rapid recovery. 

It follows from the above that a fibro- 
blast colony proliferating in vitro responds 
to irradiation with roentgen rays or radium 
by rapid decrease in the mitotic count. The 
marked fall in mitoses occurs soon after ir- 
radiation and can be observed within a 
wide range of dosages. The initial inhibition 
of mitoses is followed by recovery of cell 
division a few hours after irradiation. It is 
thus evident that the immediate roentgen- 
ray effect on mitoses in fibroblast cultures 
and in the cultures of bone marrow is es- 
sentially the same. 

(ad B) Retrograde changes in hemic cells 
are another feature of the irradiated bone 
marrow. They were found in erythroid as 
well as in myeloid cells, especially in eryth- 
roblasts and normoblasts, as well as in 
promyelocytes and myelocytes. The stem 
cells and mature white and red cells dis- 
play no evident damage. Megakaryocytes 
and stroma cells are also not visibly af- 
fected. The alterationsinvolve the nuclei of 
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erythroid and myeloid cells and also the 
cytoplasm of the latter. The cell damage 
appears after irradiation with doses of 500 r 
and becomes more accentuated with in- 
creasing doses. 


Most authors who have studied the reaction 
of the bone marrow in vitro to irradiation noted 


regressive cell changes as the result of roentgen 
treatment 1 ,4,5,12 ,18 19,20 ,22 ,25 27 29,30 ,33 ,36 40 ,43 ,45 ,47 ,50, 


52Other investigators failed to observe this effect. 
Lingley, Gall and Hilcken,* using doses up to 
3,000 r, state that no evidence of intrinsic cel- 
lular degeneration could be found in the irradi- 
ated bone marrow. Casati® explains the nuclear 
alterations observed by him after roentgen 
treatment as technical artefacts. Osgood*® also 
denies the presence of degenerative changes in 
human marrow cells, which were exposed to ir- 
radiation in vitro. 


It is well known that roentgen rays pro- 
duce degenerative changes also in cultures 
of common mesenchymal cells irradiated in 
vitro. These changes are: fragmentation of 
nuclei, disorganization of cytoplasm and 
disruption of the cells. As in the case of ir- 
radiated bone marrow retrograde cell 
changes in fibroblasts can be seen soon after 
irradiation. In both instances the damaged 
cells disappear several hours after exposure 
to roentgen rays. 

Cox," and later Lasnitzki,®” claims that 
when doses up to 2,500 r are applied the 
cell damaging effect due to irradiation is 
intimately correlated with mitotic cell di- 
vision. The cells which are no longer capa- 
ble of going through the process of division, 
fail to complete the mitosis and perish; 
other injured cells divide abnormally and 
degenerate later. In the light of this con- 
ception it is not difficult to explain why 
erythroblasts as well as myelocytes are the 
most damaged elements in the irradiated 
bone marrow, since these cells represent 
mitotically the most active component of 
the marrow parenchyme. The striking re- 
sistance of hemocytoblasts to roentgen 
rays is worth mentioning in this connection. 
The complete integrity of these cells after 
irradiation with all doses applied conforms 
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with the view that in the bone marrow 
cell formation takes place primarily not at 
the expense of the stem cells but of the more 
mature elements. (Maximow.) 

(ad C) The damage produced by roent- 
gen rays on hemic cells and the inhibitory 
effect of irradiation on cell multiplication 
lead to transitory or permanent decrease in 
cellularity of the irradiated bone marrow. 
The irradiation with doses below 2,500 r 
causes a moderate and temporary reduction 
in hemic cells. On the other hand, explants 
irradiated with 2,500 and 5,000 r become 
almost completely depleted of specific cell 
elements twenty-four hours after irradia- 
tion. The decrease of hemic cells following 
irradiation with all doses applied occurs 
mainly at the expense of myelocytes and 
erythroblasts, i.e. those cells which consti- 
tute the majority of the mitotically active 
elements of the bone marrow. No evidence 
could be found indicating a difference in the 
radiosensitivity of the erythroid and tke 
myeloid series; the state of maturation of a 
given cell seems to be the only decisive fac- 
tor. The few hemic cells remaining in frag- 
ments irradiated with 2,500 and 5,000 r are 
stem cells, erythrocytes and rare mature 
granulocytes. 

There is no evidence of stimulation of 
bone marrow activity following irradiation 
with all doses applied. 


There is general agreement that the response 
of bone marrow in vivo to roentgen rays results 


in a decrease in the number of specific cell ele- 
ments. 2—5 ,10 12,16 ,18 ,19,21—24 ,27—30 ,33 34 35 ,38 ,43 44 45,47 ,51, 
53 


With smaller doses the hemic cells regenerate 
after a certain period and the cellular content of 
the bone marrow returns to normal or even ex- 
ceeds the normal level. Application of high 
doses is followed by complete aplasia of the 
bone marrow. Most authors claim that the re- 
duction in hemic cells in bone marrow irradiated 
in vivo occurs to a great extent at the expense of 
white cells, in the first place at that of the im- 
mature granulocytes. The measure of participa- 
tion of erythroid cells in the process of depletion 
is not definitely established. Besides the au- 
thors who stress their relative low radiosensi- 


| 
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tivity,?:91974.27,36.38.45 there are others, who 
consider them as_ particularly radiosensi- 
tive 12 ,16 34,47 

(ad D) In addition to the above de- 


scribed effects the appearance of pathologi- 
cal forms of hemic cells, as the result of ir- 
radiation of the bone marrow in vitro, was 
noted. The outstanding abnormal feature 
consists of hypertrophy of the cell body 
and excessive segmentation of the nuclei in 
early precursors suggesting a discrepancy 
in the rate of maturation of the cytoplasm 
and the nucleus. 

Considering the results obtained in 1r- 
radiation experiments on bone marrow in 
vitro in the light of our knowledge on the 
roentgen-ray effects on bone marrow in vivo 
the following conclusions can be made. 

The response of the bone marrow to ir- 
radiation 77 vitro is essentially the same as 
in vivo. In both cases the roentgen rays in- 
hibiting the mitotic power of the cells and 
producing regressive cell changes cause de- 
pletion of the bone marrow, which, depend- 
ing upon the dose applied, may be transi- 
tory or may result in complete aplasia. The 
processes leading to depletion could be fol- 
lowed in vitro through the consecutive 
stages and a quantitative relationship be- 
tween the doses applied and the resulting 
effect on the bone marrow could be es- 
tablished. The studies on the irradiated 
bone marrow cultures give decided proof of 
the remarkable destructive power of the 
roentgen rays on the bone marrow cells and 
show that tke regressive changes in hemic 
cells are due to the direct effect of irradia- 
tion. These studies also suggest that the 
radiosensitivity of hemic cells is not de- 
termined by their belonging to a definite 
cell variety but by the developmental stage 
of a given cell and that it is intimately re- 
lated to its mitotic activity. 

The results achieved in experiments i7 
vitro can be applied only with limitations 
for the understanding of the processes tak- 
ing place in the living body. The culture 
represents a model which enables us to ob- 
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serve and to follow the fundamental phe- 
nomena resulting from the direct effect of 
roentgen rays on hemic cells. It is most 
probable that the mechanism involved in 
the response of bone marrow to roentgen 
rays in vitro plays an essential role also in 
the realization of the roentgen-ray effect 
in vivo. A direct effect of roentgen rays on 
the marrow cells may not, however, be the 
only factor which determines the response 
of the bone marrow to irradiation in the 
organism. The conditions in the animal 
body are certainly of a much more complex 
nature than those prevailing in the culture, 
and the changes produced by roentgen rays 
in vivo are presumably due “to a combina- 
tion of direct and indirect damage to the 
blood forming organs” (Dunlap"). 


SUMMARY 


The direct effect of roentgen rays on rab- 
bits’ bone marrow cultivated in vitro was 
investigated. The doses applied ranged 
from 250 to 5,000 r. 

The report is concerned with the changes 
in mitotic count of hemic cells, the retro- 
grade cell alterations and the resulting ef- 
fect on the cellularity of the irradiated bone 
marrow. 


Department of Experimental Pathology 
The Hebrew University 
Jerusalem, Palestine 
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FIBROUS DYSPLASIA OF BONE* 


By LIEUTENANT COLONEL 
MAJOR ALLISON 


MEDICAL CORPS, ARMY 


— dysplasia is the term at present 
applied to a group of cases which in the 
past have been designated by a variety of 
names. The bone lesions are characterized 
by one or more of the following features: 
broadening or expansion of the cortex; 
thinning of the cortex by encroachment 
from the medullary side; trabeculation 
which suggests cystic change, when as a 
matter of fact true cystic changes seldom 
exist; a fine ground glass appearance in the 
medullary portion of the shaft of affected 
long bones. This last change is most apt to 
occur in monomelic involvement and the 
distribution and limitation*of the medul- 
lary changes have been said to resemble a 
melted tallow candle. 

The lesions begin to develop during 
childhood or adolescence but may not be 
discovered until adult life. A single bone 
may be affected but more than one bone 
is apt to be involved. The lesions are 
usually, but not always, located on the 
same side of the body and may be restricted 
to a single limb. The condition is thought 
by most authorities to represent a skeletal 
developmental anomaly. 

A number of terms have been applied to 
these cases. Lichtenstein and Jaffe” found 
thirty-three titles used to describe these 
cases in the literature. The titles used in- 
dicate that many authors sought to connect 
these cases with some established syn- 
drome by using such terms as focal, uni- 
lateral or disseminated osteitis fibrosa or 
osteodystrophia fibrosa. Others have used 
such terms as regional or unilateral Reck- 
linghausen’s disease or regional or uni-- 
lateral fibrocystic disease of bone. 

When the syndrome is fully developed 
and is recognized early in childhood its 
significance is usually appreciated. In this 
age group the cases usually show severe 
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skeletal manifestations, and extraskeletal 
changes consist of pigmentation of the 
skin, hyperthyroidism and in females pre- 
cocious sexual development and premature 
skeletal growth and maturation. The ex- 
traskeletal changes seldom occur in mild 
cases. 

It is thought that many roentgenologists 
and other medical men do not appreciate 
the fact that comparatively mild cases of 
this disorder are encountered fairly fre- 
quently. While several bones are usually 
involved, cases may be seen where only 
one bone shows changes. Single lesions are 
frequently mistaken for some other patho- 
logical condition, most frequently fibro- 
cystic disease. 

On the radiological service of a general 
army hospital 4 cases of fibrous dysplasia 
of bone, which were confirmed by biopsy, 
were encountered between October, 1942, 
and October, 1945. A number of other 
cases were seen in which the roentgeno- 
grams suggested a diagnosis of fibrous 
dysplasia but in which a biopsy was not 
obtained. While the clinical roentgenologic 
and biopsy findings are indispensable in 
establishing a correct diagnosis, the roent- 
genologist is apt to see the case first and be 
able to suggest the correct diagnosis. 

The cases which we saw were all in 
males in spite of the fact that approxi- 
mately one-fifth of the cases seen on our 
service were females. Lichtenstein and 
Jaffe” in their survey of the literature 
found that almost 60 per cent of the re- 
ported cases occur in females. 

Lichtenstein," in reviewing the reported 
cases, found that the long bones of the 
extremities are most often involved, the 
order of frequency being femur, tibia, 
humerus and radius. Other bones which 
are often involved are the skull, pelvis and ' 


* From the Radiological Branch, Letterman General Hospital, San Francisco, Calif. Read at the Forty-seventh Annual Meeting, 
American Roentgen Ray Society, Cincinnati, Ohio, Sept. 17-20, 1946. 
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ribs. Lesions have been reported in the 
scapula, clavicle, vertebra, metacarpals 
and fibula. The widespread location of 
these lesions suggests that involvement in 
almost any bone might be anticipated. 


PATHOLOGY 


A detailed discussion of the gross and 
microscopical pathology in these lesions 
is not within the scope of this paper. 
Reference is made to the bibliography, 
particularly the presentation of Lichten- 
stein and Jaffe.’? The gross finding is es- 
sentially a replacement of bone by fibrous 
tissue. This fibrous tissue, especially that 
occupying the medullary cavity in long 
bones, has a putty-like, gritty consistency. 
It may contain nests of cartilage and usu- 
ally contains spicules of bone. Some areas 
may be cellular and may contain immature 
small spindle cells. Other areas are apt to 
show connective tissue that is poorly cel- 
lular and highly collagenous. Still other 
areas may appear edematous or myxoma- 
tous. Very occasionally a degenerative 
cystic change may be noted. Blood vessels 
are usually sparse and thin walled. Small 
lymphocytes and mononuclears may be 
found, usually infiltrated in the stroma 
surrounding the blood vessels. 

Since this paper is concerned with cases 
showing relatively mild bone changes, none 
of which presented extraskeletal changes, 
the reader is referred to the literature for 
a full discussion of such changes. Pigmen- 
tation of the skin may occur in either male 
or female patients but from reports in the 
literature, the pigmentation that occurs in 
females is more marked. Premature sexual 
development and _ premature skeletal 
growth and maturation have been reported 
only in females. None of our patients 
showed any of these changes. Hyperthy- 
roidism occasionally occurs in children of 
either sex. Our one juvenile case did not 
show any evidence of hyperthyroidism. 


DIFFERENTIAL DIAGNOSIS 


Erroneous diagnoses include “‘cystic dis- 
ease,” hyperparathyroidism, Reckling- 
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hausen’s disease and Ollier’s disease. Pag- 
et’s disease, malignant bone lesions and 
Hand-Christian-Schiiller’s disease are usu- 
ally less confusing in making a differential 
diagnosis. 

Hyperparathyroidism can usually be 
excluded by careful consideration of the 
bone changes and the distribution of the 
lesions if they are multiple. In case of 
doubt blood chemical studies should clarify 
the diagnosis. In hyperparathyroidism 
there is an increase in the blood calcium; 
a decrease in the blood phosphorus; a 
marked increase in the phosphatase; and 
an excessive excretion of calcium in the 
urine, when the patient is on a low calcium 
diet. In fibrous dysplasia the blood calcium 
usually has a top normal value, the blood 
phosphorus is normal, the serum phos- 
phatase is moderately increased and the 
calcium excretion is normal. 

Skeletal enchondromatosis (dyschon- 
droplasia or Ollier’s disease) might be 
termed a cousin of fibrous dysplasia since 
it, too, is a skeletal developmental anomaly 
and its distribution is frequently unilateral. 
Helpful points in differentiating fibrous dys- 
plasia from skeletal enchondromatosis are 
that fibrous dysplasia usually develops in 
childhood and not in infancy; usually has 
no gross lesions in the metacarpals, meta- 
tarsals or phalanges; and has less shorten- 
ing of the affected long bones. The biopsy 
will readily distinguish the lesions in doubt- 
ful cases. While small cartilaginous islands 
are occasionally seen in fibrous dysplasia 
the basic microscopical picture is one of 
fibrous tissue replacement of bone in which 
spicules of immature bone are developed. 


PROGNOSIS AND TREATMENT 


The disease develops slowly, usually 
starting in childhood but often not being 
discovered and recognized until adult life. 
It is progressive and not self limited, as 
bones are never restored to their normal 
state. In older cases the progress of the 
lesions seems to cease and the disease be- 
comes static. There is no known curative 
therapy. Such complications as fractures 
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require surgical treatment but elective sur- 
gical procedures are usually not indicated. 
Healing is slow and replacement is by the 
same type of fibrous tissue. Small doses of 
roentgen radiation have been suggested but 
no reports could be found in the literature. 
Observation of cases treated by roentgen 
radiation would have to be continued over 
a period of many years before an evaluation 
of results could be made. 


REPORT OF CASES 


Case 1. E. H., white male, aged eighteen, 
came for a roentgen examination and consulta- 


Fic. 1. Case 1. There is expansion of the bone cortex, 
trabeculation, bone absorption and bone produc- 
tion. 


tion as an inductee. At the age of sixteen he had 
pain over the ischium following a minor injury. 
When this pain persisted for several weeks a 
roentgenogram revealed a lesion of the ischial 
tuberosity which showed expansion of the cor- 
tex and trabeculation of the involved bone with 
the intervening spaces fairly homogeneous in 
density. A biopsy done at that time showed 
fibrous tissue strands and soft fibrous tissue. A 
tentative diagnosis was made of “cystic dis- 
ease. 


At the time we saw the case almost two years . 


later, the lesion had increased in size approxi- 
mately 50 per cent. There was moderate pain on 
extreme exertion. A skeletal survey of the prin- 
cipa] bones did not reveal any other lesions. 
Laboratory studies including blood calcium, 
blood phosphorus and blood phosphatase were 
all normal and were consistent with a diagnosis 


Franklin B. Bogart and Allison E. Imler 


OcTOBER, 1947 


of fibrous dysplasia. An additional biopsy was 
not obtained. 

We feel justified in including this case as an 
example of fibrous dysplasia involving a single 
bone. The original diagnosis from the needle 
biopsy is one that is frequently made on early or 
single lesions of fibrous dysplasia. 


Case 11. S. A. L., white male, aged twenty- 
nine, during the past ten years has noted a 


Fic. 2. Case u. There is an expansile lesion of the 
proximal three-fourths of the shaft of the tibia 
associated with trabeculation and bone absorption 
and bone production. 


vague heavy feeling in the right leg and a sensa- 
tion of this leg being exceedingly tired following 
unusual or sustained exercise. During this time 
he also noticed gradual enlargement of the right 
shin bone. There was never any real pain. 

On January 4, 1944, he experienced pain fol- 
lowing a 3 foot downward jump on an obstacle 
course. The pain continued and the following 
day a roentgen examination revealed a patho- 
logical fracture in the proximal portion of the 
shaft of the tibia. The roentgenograms also re- 
vealed an expansile lesion of the proximal 
three-fourths of the shaft of the tibia associated 
with decalcification, trabeculation and slight 
bowing. 

The blo« calcium, | phosphorus, blood 
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phosphatase and the calcium secretion were 
normal. The blood count, Kahn test and uri- 
nalysis were normal. 

A biopsy was taken from the middle of the 
shaft of the femur February 24, 1944. The 
pathological report by Lt. Col. Harold L. 
Stewart was summarized as follows: 

The specimen consisted of approximately 
twelve fragments of bone the largest of which 
measured I cm. in diameter. Microscopical sec- 
tions showed small fragments of compact and 
membranous bone. Their margins were rough 
and sharp. There was evidence of bone forma- 
tion and of bone destruction with osteoblasts 
and osteoclasts respectively. The spaces be- 
tween the bone were occupied by edematous 
fibrous tissue containing a fair number of hy- 
peremic capillaries. There were areas of hemor- 
rhage and one or two foci of small round cell 
infiltration. In the sections 
of compact bone some of the haversian systems 
were distended with edematous fibrous tissue 
of the type just described. Between the pe- 
ripheral limits of the haversian systems the 
bone was rather cellular and the cells were sur- 
rounded by clear spaces. The diagnosis was 
fibrous dysplasia of bone. 

The opinion of the Army Medical Museum 
was that the lesion represented a true bone cyst. 
However, the clinical history, the roentgen find- 
ings and the microscopical findings are all con- 
sistent with the diagnosis of fibrous dysplasia of 
bone. 

The pathological fracture healed slowly and 
the fracture line was not completely filled at the 
end of four months. No corrective surgical 
procedures were indicated. 


No cysts were seen. 


Case 11. W. L. D., colored male, aged 
twenty-four. During a routine roentgen exami- 

nation of the chest in June, 1943, the right 
fourth rib was found to show expansion of the 
cortex, trabeculation and areas of bone absorp- 
tion. The entire rib was involved. Following dis- 
covery of the lesion, the patient complained of 
vague pain which was more marked after any 
unusual exertion. In February, 1944, the pa- 
tient was admitted to our hospital for study and 
advice regarding therapy. 

Roentgen examination showed the tumor in- 
volving the entire right fourth rib as described 
above. The Kahn test, blood count, tempera- 
ture, urinalysis and sedimentation test were 
normal. The blood calcium, blood phosphorus, 
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blood phosphatase and the calcium excretion 
were also normal. 

A biopsy was done February 25, 1944. The 
bone was soft, the cortex was firm in some areas 
ana the subcortical area was composed of gray- 
brown gritty material. Microscopical sections 
showed edematous or hyalinized connective 
tissue, osteoid tissue, membranous bone and 
foci of cartilage which contained areas of ossifi- 


Case 
the rib, trabeculation and bone absorption. 


Fic. 3. There is expansion of the cortex of 


cation. At the periphery of the rib the bone 
varied considerably in thickness. In some areas 
it appeared to be of the compact variety but 
elsewhere it was thin and membranous. The 
bone spaces in the compact areas were dis- 
tended to varying degrees with plugs of con- 
nective tissue. In some areas the histologic 
structure resembled callus, which raised the 
question of previous pathological fracture. The 
bone surface was irregular but the periosteum 
did not appear thickened. Much of the re- 
mainder of the various specimens was com- 
posed of fibrous tissue in which there was con- 
siderable bone formation and some bone de- 
struction. There were numerous osteoblasts and 
osteoclasts. The new bone was of the mem- 
branous type, irregular in size and shape and 
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Fic. 4. Case 1v. There is thinning of the cortex of the 
femur by encroachment from the medullary side, 
bowing and partial obliteration of the medullary 
canal. 


often consisting only of soft osteoid tissue. In 
the scar tissue there were numerous scattered 
areas of granulation tissue. No cyst formation 
was seen. Most of the osteoid tissue did not 


show calcification. The areas of granulation tis? 


sue showed small round cells, plasma cells and 
histiocytes containing yellowish-brown granular 
pigment. The areas contained a few proliferat- 
ing capillaries and a few small focal hemor- 
rhages. The surrounding dense scar tissue con- 
tained a number of large hyperchromatic 
polygonal and rounded cells resembling bone 


Franklin B. Bogart and Allison E. Imler 


OCTOBER, 1947 


cells. These were fairly regular in appearance 
and stained heavily. The nucleus often showed 
a distinct acidophilic nucleolus and occasionally 
there were mitotic figures. These cells are not 
suggestive of malignancy. The diagnosis was 
fibrous dysplasia of bone with foci of granula- 
tion tissue, osteoid tissue and calcifving carti- 
lage. The Army Medical Museum concurred in 
the diagnosis. 


Case iv. R. A. M., white male, aged twelve, 
entered the hospital in March, 1943, for diag- 
nostic studies. He first noticed pain in the right 
thigh in September, 1942, and developed a limp 
about this time. These symptoms have per- 
sisted and the limping has become more 
marked. Physical examination revealed thick- 
ening of the right tibia, slight anterior bowing 
of the right femur and 1 inch shortening o/ the 
right leg. There was no limitation of joint mo- 
tion and no atrophy of the musculature. Roent- 


Fic. §. Case 1v. There is thinning of the cortex of the 
tibia by encroachment from the medullary side, 
obliteration of the medullary canal in the middle 
portion of the tibia and the fairly homogeneous 
density occupying the medullary canal which has 
been described as having the appearance of a 
melted tallow candle. 
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cenograms showed similar changes in the right 
tibia and femur. There was thinning of the 
cortex by encroachment from the medullary 
side, bowing of both the tibia and the femur and 
obliteration of the shadow normally cast by the 
medullary canal. The medullary canal was filled 
by a fairly homogeneous shadow, its appearance 
suggesting a melted tallow candle. Roentgeno- 
grams of the other bones of the body showed no 
abnormalities. The roentgen diagnosis was 
polyostotic fibrous dysplasia. 

The tuberculin test and the urinalysis, in- 
cluding the test for Bence-Jones bodies, were 
negative. The blood count, the Kahn test and 
the sedimentation rate were normal. The blood 
calcium, blood phosphorus, blood phosphatase, 
blood and the cholesterol 
were all within normal limits. 

On March 18, 1943 a biopsy was taken from 
the middle third of the right tibia. The cortex 
of the bone was thinner than normal. The 
subperiosteal surface of the bone cortex was 
fairly smooth. The endosteal surface was 
slightly rough and loosely attached to the 
osteoid-like which filled the marrow 
cavity. The material which filled the marrow 
cavity was grayish-red in color, gritty and of 
putty-like consistency. There was no gross 
evidence of cyst formation. 

Microscopical sections showed that the ma- 
terial filling the marrow cavity was composed 
of membranous bone enclosing spaces which 
were filled with soft fibrous tissue and a number 
of large endothelial lined blood channels. No 
cyst formation was observed. No normal bone 
marrow remained. Distributed along the mar- 
gins of the bone trabeculae were numerous 
osteoblasts and osteoclasts and there was evi- 
dence of bone absorption and of bone regener- 
ation. The fibrous tissue was cellular and mod- 
erately vascular being composed of spindle 
shaped and stellate cells having pale elongated 
nuclei and fibrillar cytoplasm. There are small 
foci of osteoid tissue and calcific spicules in this 
fibrous tissue. No cartilage was seen. There was 
no necrosis, no evidence of any inflammatory 
reaction and no evidence of malignancy.. 

The microscopical diagnosis was fibrous 
dysplasia of bone consistent with the roentgen 
diagnosis of polyostotic fibrous dysplasia. The 
Army Medical Museum concurred in the 
diagnosis. 
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SUMMARY 


1. Fibrous dysplasia of bone is briefly 
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Attention is directed to the 
fairly frequent occurrence of lesions in- 
volving one or a few bones in which the 
symptoms are comparatively mild. 

2. While the underlying etiology is un- 
known, the condition is thought by most 
workers to represent an anomalous skeletal 
developmental defect. It usually starts in 
childhood and develops slowly, often being 
recognized only during adult life. 

3. The bone changes as recorded on the 
roentgenogram are suggestive and in some 
cases are diagnostic. The final diagnosis is 
best made after careful consideration of the 
roentgen and clinical findings and correla- 
tion of these findings with the biopsy 
studies. 

4. Lesions usually involve several bones 
but may be restricted to one bone. In- 
volved bones are apt to be on one side of the 
body but may be on both sides. 

5. Extraskeletal changes occur as a rule 
only when the bone changes are marked. 
While skin pigmentation occurs in males 
it is apt to be more pronounced in females. 
The precocious sexual development and 
premature skeletal growth and maturation 
seem to occur only in females. Hyperthy- 
roidism may occur in either sex. 

6. The disease is slowly progressive but 
may reach a static stage in adult life. 
Life expectancy is not influenced. 

7. No curative therapy is known. Elec- 
tive surgical procedures should usually be 
avoided as new bone is laid down very 
slowly and frequently does not occur. 


discussed. 
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DISCUSSION 


Dr. Ausrey O. Hampton, Washington, 
D.C. This subject seems to me to be important 
for the same reason Dr. Bogart mentioned, 
that you may mistake it for something that 
needs radical surgery. I think it is one of the 
easiest diagnoses in radiology. The characteris- 
tic finding is that of a cystic appearing lesion 
which is usually expansile, but instead of having 
a radiolucent center it is more dense than could 
possibly be expected of a fluid-filled cyst. This 
is due to millions of partially calcified micro- 
scopic bone spicules in a matrix of fibrous 
tissue. This produces the same effect as if all 
bone architecture had been smudged by a 
thumb. 

The margins of the lesion are increased in 
density but do not have sharp peripheries, ex- 
cept at the cortical margins, and even there the 
cortex may be destroyed; they fade off into 
adjacent bone in a streaming fashion which has 
been compared to the appearance of a candle 
flame. This feature allows differentiation from 
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enchondroma which may otherwise closely 
simulate fibrous dysplasia. 

Cystic disease of hyperparathyroidism can 
be differentiated on the basis of generalized 
osteoporosis, which must be present if a diag- 
nosis of hyperparathyroidism is to be made on 
the basis of bone lesions. 

Simple bone cysts do not contain calcium— 
neither do giant cell tumors unless they have 
been interfered with. 

One other feature of the calcification in 
fibrous dysplasia which should be mentioned 
is its usual homogeneous character. A myeloma 
may likewise simulate fibrous dysplasia but 
does not produce new bone. 

It is unfortunate that confusion regarding the 
diagnosis is fibrous dysplasia has existed. This, 
of course, is the reason Dr. Bogart wrote his 
paper. 

We saw a large number of patients with 
fibrous dysplasia in the Army; most of them 
were sent in with the mistaken diagnosis of 
hyperparathyroidism. Fibrous dysplasia seems 
to be a disease of young people, although it 
occurs in any age group. 

Drs. Wyatt and Randall accumulated a 
number of cases in the Army and plan to pub- 
lish them in the near future. 


Dr. Frank WINDHOLZ, San Francisco, Calif. 
The diagnostic segregation of cases of fibrous 
dysplasia from hyperparathyroidism is indeed 
not difficult. We have only to consider that the 
flow of calcium from the bones into the blood 
stream in hyperparathyroidism occurs from all 
bones in equal intensity. This causes diffuse de- 
mineralization of the skeleton. Cystic changes 
of hyperparathyroidism develop in diseased, 
demineralized bones; those of fibrous dysplasia 
in normal appearing bones. The blood chem- 
istry expresses these basic differences with the 
same clarity as do the roentgenograms. Blood 
findings are normal or almost normal in fibrous 
dysplasia in contrast to the well known pro- 
found disorders of calcium-phosphorus metabo- 
lism in hyperparathyroidism. 

A second point I would like to bring out is the 
frequent involvement of bones of the skull in 
fibrous dysplasia. This knowledge is important 
not only because of the remarkable morphology 
of the changes but also because abnormalities 
of the skull in fibrous dysplasia were frequently 
confused with bony reactions of meningiomas 
and gave indications of surgical instrumenta- 
tion. 
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In advanced cases of fibrous dysplasia in 
which there is Ico per cent involvement of the 
skull, marked deformities may with 
obliteration of the base and of the paranasal 
sinuses and with disfiguration of the face. 
These cases have been frequently published as 
leontiasis ossea. As a matter of fact, fibrous 


occur 
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dysplasia is the most frequent, but not the only 
cause of leontiasis ossea, but most of the cases 
of the last century and many of the past dec- 
ades have been published with the denomina- 
tion of leontiasis ossea. They were, in fact, 
fibrous dysplasia of the skull. 
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THE TREATMENT OF CANCER OF THE BLADDER 
BY RADIUM NEEDLES* 


By M. LENZ, G. F. CAHILL, 


M. M. 


MELICOW, and C. P. DONLAN 


NEW YORK, NEW YORK 


REATMENT of cancer of the bladder 

in or about the trigone is influenced by 

the accessibility of the cancer and the 
ability of the patient to support radical 
therapy. The resistance of debilitated 
cachectic patients is insufficient to tolerate 
the treatment, be this by total cystectomy 
or intensive roentgen or radium therapy. 
The efficiency of these local 
therapy is limited to the area which is ade- 
quately treated, and they usually fail, if the 
cancer has extended through the Madider 
wall or has metastasized. The surface 


extent and especially the invasiveness of 


the cancer strongly influence its spread. In 


a recent study of 107 infiltrating cancers of 


the bladder autopsied at the Johns Hopkins 
Hospital, Jewett and Strong place the poten- 
tial curability rate at 100 per cent, 86 per 
cent or 26 per cent, depending on whether 
the cancer is limited to the submucosa, has 
invaded the muscularis, or has penetrated 
through it. Fulguration through the cysto- 
scope or cystostomy opening may suffice 
for an easily accessible fungating carcinoma 
but not so if there is a deep infiltrating 
base. In roentgen and radium therapy a 
zone of clinically uninvolved bladder wall 
varying in extent with the surface size and 
invasiveness of the growth has to be in- 
cluded in the treated area in order not to 
exclude unrecognized extensions; otherwise 
the treatment may be followed by persis- 
tence or recurrence of the cancer at the pe- 
riphery of the treated area. Unrecognized 
spread of tumor beyond the adequately 
treated zone probably accounts for most of 
the failures in which treatment does not 
comprise the entire bladder. 

Partial resection may suffice for epitheli- 
omas of the lateral walls, but not for those 


forms of 


in or about the trigone. Total cystectomy 


is applicable to a small selected group of 


patients without tumor penetration of the 
bladder wall, and with a good risk that 
allows ureter transplantation and removal 
of the bladder in rapid sequence. 
Roentgen therapy through a cystostomy 
opening, with 45 kv. or higher voltage, is 
handicapped by the difficulty of ade- 


quately irradiating large tumors, because of 


the limited field of irradiation when a nar- 
row roentgen-ray cone is placed in the 
bladder. 

The tumor dose delivered by external 
roentgen therapy with 200 kv. is usually 
insufficient to destroy cancer of the bladder. 
Thus Herger and Sauer did not see com- 
plete disappearance of this growth, follow- 
ing a tumor dose of 4,300 r, adeniniateved 
through two anterior and two posterior 
pelvic fields, 200 kv., 0.g mm. Cu, 80 cm. 
target skin distance and 150 to 400 r per 


day. Attempts to raise the depth dosage of 


roentgen radiation at 200 kv. by increasing 
the size and number of radiation fields have 
not been well tolerated, because of inclusion 
of large volumes of uninvolved tissues. 
Supervoltage has been used in place of 
200 kv. in order to overcome this short- 
coming. This permits the administration of 
a better tumor dosage without endan- 
gering the tolerance of the patient. Fibro- 
sis and other injuries of the rectum 
and pelvic tissues may be avoided by 
appropriate prolongation of the treatment 
time and accurate dosimetry. Buschke and 
Cantril report 10 of 68 patients thus treated 
with 800 kv. clinically well, 7 of them for 
four years. They state that prerequisites 
for successful treatment, in addition to 
properly administered and sufficient dosage, 


* Presented at the Twenty-eighth Annual Meeting, American Radium Society, San Francisco, Calif., June 28-29, 1946. 
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are adequate bladder drainage and ca- 
pacity, absence of marked infection and no 
preceding cystostomy—as the suprapubic 
scar might break down if intensively irradi- 
ated. They believe that the entire bladder 
should be treated, as attempts to limit the 
irradiation to the clinically involved por- 
tion frequently have resulted in persistence 
of the cancer at the periphery of the treated 
area. Careful cystoscopic control before and 
after treatment is imperative. 

Cystoscopic implantation of radon seeds 
may occasionally be satisfactory for small 
accessible papillary carcinomas. For more 
extensive or infiltrating types this approach 
is too inaccurate, and exposure through 
cystostomy is necessary. Suprapubic cys- 
tostomy permits better visualization and 
palpation of the tumor, more precise out- 
lining of its limits, and more accurate dis- 
tribution of the seeds. Even after the blad- 
der has been opened, however, one may 
underrate the size of the involvement, 
especially in large tumors, and choose in- 
adequate radiation fields. In the experience 
of Herger and Sauer, for instance, intersti- 
tial implantation of radon seeds or radium 
needles has been unsatisfactory in cancers 
the diameter of which was greater than 
5 cm. The result, of cystoscopic implanta- 
tion, insertion through cystostomy, and a 
combination of both methods, is illustrated 
by Barringer’s statistics. Twenty-one of 
257 patients treated by him with gold seeds 
remained well for ten years. The seeds were 
inserted through a suprapubic cystostomy 
wound in 183, combined with cystoscopic 
implantation in 85, and limited to cysto- 
scopic treatment in 89. The cancers were 10 
cm.” in 138 of the 235 in which the size of 
the lesion was known; they were 2 to 10 
cm.” in 92 and less than 2 cm.? in 5. 

Radon needles may, because of their 
longer focal lengths, be placed more ac- 
curately than the shorter seeds in thick and 
extensive cancers. In contrast to the seeds 
abandoned in the bladder wall, needles are 
withdrawn after their use, and no foreign 
body is left to slough into the bladder. If 
element is employed the rate of irradiation 
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is even and not as intense as with seeds, in 
which one-half of the entire dose is given 
in the first four days. The trauma of insert- 
ing and later removing the larger needles, 
however, is greater than with seeds. 
Personal experience plays an important 
part in determining the preference for the 
one or the other method. 

Successful treatment depends on an ade- 
quate field of irradiation which must in- 
clude a zone of clinically uninvolved blad- 
der. The needles should be distributed in 
accordance with the physical dosage laws 
governing interstitial irradiation. This is 
not always possible, because of the great 
depth of the operative field. The facility 
for accurate placement of needles, and 
consequently of the results, is likely to 
improve with increasing experience. In 
order to combat the tendency to ascending 
pyelitis at the time when the irradiated 
mucosa is sloughing, chemotherapy and 
continuous suction is of great value. 

According to Cade, a dose of 8,000 
gamma roentgens (r,) in nine to ten days is 
necessary to control cancer of the bladder 
by radium needles. When he used 3,000- 
5,000 r,, only non-infiltrating, papillary 
cancers were controlled. He emphasizes the 
need for slow irraditaion, 35-45 ry per hour, 
in order to avoid radium burns while ad- 
ministering doses of this magnitude. From 
this point of view, radium element needles 
would be preferable to radon seeds. 

The experience at the Presbyterian Hos- 
pital, New York, has been similar to that of 
Cade. Since the hospital purchased radium 
needles in 1931, members of the radiological 
and urological services jointly have treated 
over 100 cases of bladder cancer by supra- 
pubic cystostomy and implantation of 
radium element needles. 

After exposure of the tumor by cys- 
totomy in the usual manner, the radio- 
therapist who up to this time acts as second 
assistant, changes position with the oper- 
ator and implants the first row of needles. 
These are inserted into the muscularis, 
under the tumor from above down towards 
the bladder neck including 2 or 3 cm. pe- 
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ripheral to the tumor, depending on its 
size and invasiveness. If practicable, ad- 
ditional needles are placed at right angles 
to and across the non-radiating points and 
eyes of the first row, in order to raise the 
low radiation intensity in these areas. If the 
point of a needle is inadvertently pushed 
through the bladder wall, it is withdrawn 
and reinserted correctly. We have not seen 
any serious consequences resulting from 
this error. 

The needles are the common o.5 plati- 
num irridium variety with a 0o.§ cm. 
solid point and double eye, for two heavy 
twisted silk threads. These are used to 
pull the needles out after a sufficient 
dose has been administered. The needles 
most commonly have an overall length 
of 3.2 cm., more rarely 3.7 cm., have a 
focal length of 2 or 2.5 cm., and a corre- 
sponding radium element content of 2 or 
2.5 mg. Thus, each needle delivers 48 to 
60 mg-hr. every twenty-four hours. Ac- 
curate placement and distribution of nee- 
dles require a good exposure and a dry 
field. The blades of the self-retaining blad- 
der retractor should be spread as widely as 
possible, and moved around to such a 
position as not to cover any part of the 
tumor or adjacent mucosa into which 
needles will be inserted. It is preferable to 
obtain a biopsy via the cystoscope a few 
days before the cystostomy. Superficial 
fulguration of fungating masses has in our 
experience not facilitated the treatment. 
On the contrary, occasionally it seems to 
have increased the likelihood of immediate 
bleeding and of subsequent bleeding or 
subsequent fever from absorption of the 
destroyed tumor. We prefer not to fulgu- 
rate the tumor at the time of the cys- 
tostomy, unless the base can be adequately 
coagulated if pediculed—otherwise we rely 


only on treatment with needles. After the 


needles have been inserted, a diagram is 
drawn recording the position of the needles 
in the bladder; this permits calculation in 
gamma roentgens and thus determines the 
length of time the needles should be left in 
situ. Failure of the treatment is attributa- 
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ble chiefly to inadequate fields or under- 
dosage. 

The threads of the needles are tied into a 
bundle leading out of the wound. The tumecr 
and needles are covered with a gauze pack 
to increase the distance between the oppo- 
site bladder wall and the radium and to pro- 


tect the needles from dislodgment. This, 


gauze is allowed to protrude through the 
bladder wound. The Freyer tube is inserted 
into the bladder; the space of Retzius 
drained, and the wound closed. The needles 
remain in situ for five to seven days, de- 
pending on the dose desired. The rubber 
tissue drain in the space of Retzius and the 
gauze pad in the bladder are then taken 
out and the needles removed. It is best to 
have the diagram on hand so as to know in 
which direction to pull. Among more than 
100 cases treated during the past fifteen 
years we have had only one case in which 
the string tore loose and it became neces- 
sary to remove the needle by reopening the 
bladder. The silk threads should be fresh, 
because those that have remained in the 
needles while stored in the safe, for several 
weeks, are apt to be brittle. 

Immediately after getting back to bed 
the patient is started on continuous blad- 
der suction which is kept up until the acute 
radiation reaction has subsided. After re- 
moval of the Freyer tube a metal disk is 
inserted and suction is continued. After 
two or three weeks the cystostomy opening 
is allowed to close. 

Between 1931 and 1941 we treated with 
radium needles 46 patients with micro- 
scopically proved cancer of the bladder. 
The results of this treatment are given in 
Table 1, 1, m1, and tv. 

As seen in Table 1 the clinical recurrence 
of bladder cancer in cases which have not 
been arrested usually manifests itself dur- 
ing the first or second year after treatment. 
This should be suspected when symptoms 
of cystitis, hematuria and ulceration reap- 
pear within that time. The area should not 
be retreated by radium needles, however, 
unless microscopical examination shows 
persisting carcinoma. Non-healing radio- 
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TABLE 
TREATED 1931-1941; REVIEWED MAY, 1946 


Patients treated, total number 46 
Died of pneumona, coronary disease, free 

from cancer 2-4 yr. after treatment 2 
Used for this report 44 
Dead of cancer: 34 


25in 1 yr., 8 in 2 yr., I in 3 yr. 
Dead in 15 yr. of perinephritic abscess, free 


from cancer at postmortem examination I 
Now alive and clinically free from cancer 
5-15 yr. 9 


necrotic ulcerations may develop within this 
period or after it, which cannoi, grossly, be 
differentiated from recurring cancer. The oc- 
currence of radionecrosis is more frequent 
in ulcers with a diameter larger than 5 cm. 
in which the center is poorly nourished. A 
bladder stone may form in such locations. 
The patient listed in Table 1 who died of 
perinephritic abscess fifteen years after 
treatment with radium needles illustrates 
these points. 

The diameter of the original ulcer was 
5. cm. A large bladder stone formed at 
this site and was removed three and one- 
half years after treatment. An ulcer was 
seen at the old site eight years after treat- 
ment. Biopsy was equivocal. Nevertheless 
it was thought best to give some roentgen 
therapy. The dosage was 1400 r/o through 
each of two anterior and two posterior 
10 by 10 cm. pelvic fields with 200 kv., 
1mm. Cu. filter and 50 cm. target skin dis- 


TABLE II 


EXTENT AND SURVIVAL 


No. No. Free 


Treated from 
Cancer 
Extension outside bladder 10 ° 
Involved ureters 10 I 
Moderately deep ulcer 10 I 
Deep ulcer 7 I 
Two or more tumors 4 I 
Estimated size of single tumors 

5 cm.? or less I I 
6-10 cm.” 6 2 
Over 10 cm.? to 25 cm.? 22 4 
Over 25 cm.? 2 
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III 
MICROSCOPIC CLASSIFICATION AND SURVIVAL 
IN 44 PATIENTS 


Treated from 
Cancer 
5 years 
Papillary (Grades 1 and 2) 10 4 
Papillary infiltrating 
(Grades 3 and 4) 1S 3 
Infiltrating non-papillary 3 I 
Infiltrating non-papillary 6 2 
(squamous metaplasia) 
tance. The inadequacy of the tumor 


dose from such surface dosage needs no 
discussion. The patient’s wound broke 
down twelve years after treatment, and it 
was thought he was going to die of his 
“recurrence”. At postmortem examination 
no evidence of cancer could be found any- 
where. The patient had died of a peri- 
nephritic abscess secondary to the old 
ulcerated shrunken bladder. 

As noted in Table 11, the extensiveness of 
the cancer is the most important factor in 
reducing the likelihood of a cure. The 
gravity of involvement of the ureters is 
worthy of note. The progressive diminu- 
tion of curability rate with increasing size 
of the lesion is self-evident and should spur 
physicians not to delay cystoscopy, as only 
then can the early small cancer be dis- 
covered and treated. 

Table 111 demonstrates the greater the 
accessibility, the less likelihood of early 
wide spread within the bladder wall and 
outside of the bladder, and consequently 
the superior results: in papillary non- 
infiltrating and infiltrating as compared to 


TABLE IV 


SURVIVAL AND DOSAGE IN 40 SINGLE TUMORS 


No. No. Well 
Treated years 
Less than 5,000 r, 5 I 
5,000 to less than 7,000 ry 11 I 
7,000 to 8,000 ry 8 3 
Over 8,000 r, 16 5 


} 

) 
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Fic. 1. Papillary epithelioma, Grade 2. 
with big deep-staining nuclei. 
invasion. 


Large cells 
The base showed 


non-papillary epitheliomas of the bladder. 
The microscopic appearance of these four 
types can by seen from the photomicro- 
graphs (Fig. 1, 2, 3 and 4). 


Fic. 2. Papillary infiltrating epithelioma, Grade 3: 
Masses of cancer cells infiltrating bladder muscu- 
laris. 


Table 1v leaves no doubt as to the de- 
sirability of administering an average dose 
of 8,000 gamma roentgens to cancers of the 
bladder treated by radium needles. 


SUMMARY 


Forty-four patients with microscopically 
proved cancer of the urinary bladder in or 
near the trigone were treated five to fifteen 
years ago with suprapubic cystostomy and 
implantation of radium needles. Thirty- 
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four died presumably of persisting or recur- 
ring cancer, and one died fifteen years after 
treatment, no cancer being found at au- 
topsy. Nine patients are living, and appear 


Fic. 3. Anaplastic epithelioma, Grade 4. Diffuse in- 
volvement of muscularis by atypical cells. 


free from clinical evidence of cancer. Ex- 
tensions outside the bladder wall and in- 
volvement of the ureters were signs of poor 
prognosis. Results were best in small 


Fic. 4. Non-papillary infiltrating squamous cell 
epithelioma, Grade 3. Beginning epithelial pearl 
formation. 


papillary tumors, though some of the 
larger infiltrating cancers responded well to 
the treatment. A tumor dose of 8,000 
gamma roentgens seems preferable to 
smaller doses. 


180 Fort Washington Ave. 
New York, N. Y. 
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DISCUSSION 

Dr. Franz Buscuke, Seattle, Washington, 
Dr. Lenz asked me to say a few words in refer- 
ence to our results with supervoltage roent- 
gen therapy for carcinoma of the bladder in 
comparison to the material treated with inter- 
stitial radiation which he has just presented. 
A total of 66 cases was treated between 1934 
and 1945 at the Swedish Hospital Tumor In- 
stitute. Out of 61 cases treated between 1934 
and 1942 which have been followed for more 
than three and a half years after treatment, 9 
are clinically and cystoscopically well to date; 
I for ten years; 2 for seven years; I for six years; 
3 for five years; 2 for four years. From the an- 
alysis of the failures and of the successes we 
have come to certain conclusions as to the indi- 
cations and contraindications of roentgen 
therapy for different types of carcinoma of the 
bladder. As far as indications are concerned, 
we find that the suitable type of bladder car- 
cinoma is the papillary carcinoma of moderate 
or low degree of differentiation, prior to the 
invasion of the bladder wall. The prognosis 
becomes worse when the papillary growth has 
infiltrated the bladder wall. The demarcating 
line is probably the invasion of the bladder 
muscle. Invasion of the submucosa, as one case 
has taught us, can apparently still be controlled. 
In papillary growths that have infiltrated, 
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cystoscopic examination has shown that the 
papillary portion of the tumor disappears but 
that a recurrence originates from the remaining 
infiltration in the bladder wall. 

Papillomas of very high degree of differentia- 
tion have not been influenced at all by massive 
roentgen therapy. 

The single primarily infiltrating ulcerative 
epidermoid carcinomas are not suitable for this 
type of treatment and are in our opinion better 
treated by interstitial irradiation or surgical 
excision. 

On the basis of these experiences, we there- 
fore feel that the best type for roentgen therapy 
is the recurrent multiple or solitary papillary 

carcinoma of the bladder prior to invasion of 
the bladder wall. If these tumors recur after 
one or two fulgurations, it should be decided 
at that time which further course should be 
followed: repetition of fulgurations, cystectomy, 
or roentgen therapy. 

Radical roentgen therapy for carcinoma of 
the bladder is a formidable procedure and has 
its definite contraindications, We feel strongly 
that it is not useful as a palliative procedure. 
If there is no hope of control of the disease, 
roentgen therapy will rather add to the dis- 
comfort by increased necrosis with bladder 
frequency and pain. The treatment is supported 
only if the general condition of the patient is 
reasonably good, if there is no excessive infec- 
tion of the non-tumorous portion of the bladder 
mucosa, if the drainage and capacity are ade- 
quate. In patients with inadequate drainage, 
the reaction is usually so intense following 
roentgen therapy that treatment is not sup- 
ported and cannot be completed, If the treat- 
ment is forced under these conditions the gen- 
eral condition of the patient will decline follow- 
ing treatment very rapidly. We have there- 
fore recently requested establishment of ade- 
quate drainage if it is necessary, by transure- 
thral resection either of the obstructing prostate 
or the obstructing portion of the tumor. 


Dr. Dovcitas Quick, New York, N. Y. I 
feel that Dr. Lenz’s approach is certainly basi- 
cally very sound indeed, and I personally am 
definitely in favor of the weaker needle and 
slower irradiation. There is one question I 
should like to raise: that is, the probable ad- 
visability of roentgen irradiation in part, fol- 
lowed at an appropriate and safe interval by 
the element needle application rather than the 


492 M. Lenz, G. F. Cahill, M. M. Melicow, and C. P. Donlan 


total irradiation by element needles alone. I 
refer to the same basic principle that Dr. 
Meigs brought out this morning on the use of 
radium in his cervix cases. He referred to a 
“half dose.” By this he meant using half roent- 
gen irradiation to reduce the bulk of tumor 
before his operative procedure in certain in- 
stances. That half dose will reduce the bulk of 
tumor. Will it permit of the lesser half of tumor 
being more efficiently irradiated by the ele- 
ment needles? I just raise that question for 
your opinion, 
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Dr. Lenz (closing). I appreciate the sugges- 
tion of Drs. Quick and Bushke to combine 
roentgen radiation with interstitial implanta- 
tion of radium in cancer of the bladder. When 
the opportunity presents itself, I may follow 
it. 

Transurethral implantation of seeds through 
a cystoscope should be limited to very small 
papillary lesions as otherwise there is danger of 
inaccurate placement of seeds and consequent 
over-irradiation of some parts and under-irra- 
diation of others. 


| 
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THE ANNUAL MEETING OF THE AMERICAN 
ROENTGEN RAY SOCIETY 


HE Forty-eighth Annual Meeting of 

the American Roentgen Ray Society 
held at Haddon Hall, Atlantic City, Sep- 
tember 16-19, 1947, can be looked upon as 
one of the best the Society has had in many 
a year. President J. B. Edwards and his 
Program Committee had arranged a 
splendid program from beginning to end, 
and it is doubtful whether the members of 
the Society have ever listened to a more in- 
teresting group of scientific papers than 
were presented at this meeting. 

The meeting opened with the usual cere- 
monies: the Call to Order for the Forty- 
eighth Annual Meeting by President Ray- 
mond C. Beeler and his presentation of 
Scientific Exhibit Awards which were 
given at last year’s meeting. Following this, 
the Society listened to a very interesting 
Address of Welcome by Dr. Royal A. 
Schaaf, President of the Medical Society 
of New Jersey. Following the Address 
of Welcome there was the Installation of 
President-Elect J. Bennett Edwards as 
President, and Dr. Edwards himself, in 
lieu of an address, gave some very timely 
advice regarding the practice of roent- 
genology in the smaller communities and 
towns. His remarks were as follows: 


Friends of the American Roentgen Ray 
Society: I must take a moment of your time to 
express my appreciation to the members of the 
Society for their vote of confidence when they 
elected me to be President of this, the oldest 
roentgen-ray society in the Western Hem- 
isphere. | am happy to accept the responsibili- 
ties and honors of this office. 

I have spent nearly forty years in the prac- 
tice of medicine in a suburban community on 
the western slope of the Palisades in the north- 
eastern part of the State of New Jersey within 


three miles of the New York City line. The 
Hudson River separates us from New York. 
The George Washington Bridge permits us to 
cross the river in a couple of minutes. To the 
younger generation of roentgen-ray and radium 
workers who have not as yet arrived at a con- 
clusion as to a site for their life work I would 
suggest that they give some thought to the 
selection of a rural center of population or a 
suburban center of population. Article 11 of the 
Constitution of our Society states. “The Object 
of The American Roentgen Ray Society shall 
be the advancement of the science of Radiology 
and its maintenance as a specialty in medicine.” 
I feel confident that thoroughly trained roent- 
genologists and radiologists will find adequate 
compensation in the rural ‘and suburban centers 
of population in return for their efficient and 
sympathetic radiological service, and will in 
this way extend the science of radiology and 
improve its position as a specialty in medicine. 
I believe many will also enjoy the life in these 
centers of population. 

The Program Committee met in Atlantic 
City last October. I have attempted to follow 
their suggestions and recommendations. The 
program as you see it is due to the efficiency 
and secretarial accuracy of Dr. H. Dabney 
Kerr. The success of this meeting will be due 
to the work of these names which you will find 
in the printed program; The Essayists and Dis- 
cussors of the papers; the Exhibitors; the Di- 
rector of the Instruction Courses and his staff 
of experienced teachers. To each and every one 
of them I say “thank you.” 


Following this introductory speech the 


“opening address was given by Dr. Ross 


Golden and Dr. A. Purdy Stout on “‘Super- 
ficial Spreading Carcinoma of the Stom- 
ach.”’ This was a most interesting and in- 
structive paper and will be published 
shortly in the JourNAL. 

The scientific program of the meeting 
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then continued with a Symposium on 
Pediatric Roentgenology. Several papers 
dealing with various aspects of pediatric 
roentgenology were presented by some of 
the outstanding roentgenologists of the 
country. The topics ranged from ‘The 
Roentgen Changes Produced by Diffuse 
Torulosis in the Newborn,” to ““The Roent- 
genological Diagnosis of Congenital Heart 
Disease”; ““The Skeletal Lesions in Leu- 
kemia: Clinical and Roentgenographic Ob- 
servations in 103 Infants and Children,” 
and another paper on ““The Significance of 
Triangular Hilar Shadows in Roentgeno- 
grams of Infants and Children.” Unfor- 
tunately, one paper scheduled for this 
symposium, namely “Common Roent- 
genologic Findings in Chronic Pyuria,” 
which was to be given by Dr. Meredith F. 
Campbell, had to be omitted because of the 
illness of the author. 

On Tuesday evening the annual Caldwell 
Lecture was given by Dr. Merrill C. Sos- 
man, a distinguished former president of 
the Society. Dr. Sosman was introduced by 
Dr. Arthur C. Christie and the Presenta- 
tion of the Caldwell Medal to Dr. Sosman 
at the close of the lecture was made by Dr. 
James T. Case. Dr. Sosman gave a scholarly 
address on “‘Cushing’s Disease—Pituitary 
Basophilism,” covering its historical and 
its clinical and pathological manifestations, 
illustrating his lecture with numerous cases 
and lantern slides. The Caldwell Lecture 
is to be published in the JourNAL. 

On Wednesday morning one of the most 
stimulating symposiums ever presented be- 
fore any society was given. This was a 
Symposium on the Lesser Circulation. It 
began with ““The Anatomy and Physiology 
of the Lesser Circulation, as Indicated by 
Its Behavior in Health and Disease’’; con- 
tinuing, there were papers dealing with 
“The Roentgen Appearance of the Chest in 
Certain Diseases Affecting the Peripheral 
Vessels of the Lung’’; “Congenital Cardiac 
Anomalies and Their Relation to the Lesser 
Circulation”; “The Clinico-physiological 
Approach to Lung Function.” This last 
very thought-provoking paper covered such 
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topics as static tests of lung volume and its 
subdivisions; dynamic ventilation tests; 
gas diffusion; pulmonary blood flow studies, 
and the author, Dr. Robert D. Dripps, 
touched lightly upon some new investiga- 
tions which are being made at his clinic 
having to do with new methods that have 
been applied to the dynamic study of 
cardiorespiratory function. Another paper 
dealt with “‘A Discussion of Conditions 
Which Result in Increased Pressure within 
the Lesser Circulation,” and another with 
“The Evaluation of the Lesser Circulation 
as Portrayed by the Roentgen Film.” This 
group of papers not only served to em- 
phasize the tremendous progress which we 
are making in the study of the lesser circula- 
tion but it emphasized also the great im- 
portance such studies have in the inter- 
pretation not only of the normal but of the 
pathologic state, and this symposium in- 
dicated in its detailed and broad outlines 
the importance of further research and 
study in this particular field. 

There was a stimulating group of papers 
dealing with ‘““The Gastric Cancer Problem: 
Methods of Attack and Their Present 
Status”; “Carcinoma of the Stomach: Its 
Incidence and Detection”; “Pyloric Ob- 
struction More Accurately Diagnosed by 
Barium-Food Mixture’”’; “Small Intestinal 
Motility in Acute Dysentery,” and papers 
dealing with certain bone dyscrasias, 
namely ‘‘Monostotic Fibrous Dysplasia” 
and ‘‘Non-pathologic Variations in Rela- 
tionships of the Upper Cervical Vertebrae.” 

The program was rounded out by in- 
corporating a group of papers on radio- 
therapy among which were “The Pos- 
sibilities of the Treatment of Malignant 
Tumors by Fast Electrons’’; “Irradiation 
of Pituitary Tumors’’; ““Dosage Determina- 
tions with Radioactive Isotopes”; “‘Col- 
loidal Lead Associated with Deep Roentgen 
Therapy in Bone Metastases’’; ““Chondro- 
necrosis of the Larynx”; and a compre- 
hensive paper on ‘“‘Roentgen Treatment for 
Extensive Epithelioma of the Larynx” and 
another paper dealing with “Irradiation 
Injuries to the Urinary and Intestinal 
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Tract Following the Use of Low-Intensity 
Long Element Needles in the Treatment of 
Carcinoma of the Cervix Uteri”; ‘‘Post- 
irradiation Ulcerations of the Uterine 
Cervix’; and “‘Roentgen-Ray Therapy as 
an Inhibitor in the Recurrence of Urinary 
Bladder Carcinoma.” 

The mere listing of these thought- 
provoking discussions can give only a 
limited idea of the intense interest dis- 
played by the audience in all these papers. 
There were thirty-four listed participants 
in the scientific sessions. 

A detailed report of the scientific exhibits 
which were arranged by the Scientific 
Exhibit Committee under the chairmanship 
of Dr. R. A. Arens is given elsewhere in this 
issue of the JournaL. The Scientific Ex- 
hibit in its entirety can only be described 
by the word excellent, and to the Scientific 
Exhibit Committee the Society gives its 
grateful thanks. This scientific exhibit has 
never been surpassed and scarcely ever 
equalled. 

One of the lodestones of every annual 
meeting is the Instruction Courses which 
have been so ably conducted throughout a 
number of years by Dr. B. R. Kirklin. The 
Forty-eighth Annual Meeting of the So- 
ciety was no exception in the attraction of 
numerous radiologists who attended these 
Instruction Courses. To Dr. Kirklin who 
this year relinquishes his directorship of 
the Instruction Courses the Society ex- 
presses its deep and grateful appreciation 
for hours and weeks of laborious effort in 
arranging the Instruction Courses and also 
supervising the excellent manner in which 
they have been carried out at each of the 
annual meetings. It is with deep regret that 
the Society at his request relinquishes the 
services of so able a person not only in this 
capacity but in all capacities dealing with 
medicine and radiology. Of course the 
Society is always grateful to the instruc- 
tors who participate in the Instruction 
Courses. They give of their time and efforts 
and it is only with their cooperation that 
these courses are of such great importance. 

Atlantic City lends itself admirably to 
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the needs of a meeting place. Here one is 
isolated or rather insulated from the usual 
hubbub of traffic and other distractions 
from the proceedings of the Society. At- 
lantic City has hotel facilities, especially at 
Haddon Hall, which are unsurpassed, and 
if one needed any further proof of this, at- 
tention need only be called to the great 
numbers who registered at the annual 
meeting—there were over nine hundred 
registrants. 

A list of the Technical Exhibitors .who 
participated in this meeting is given else- 
where in this issue. To the manufacturers 
and their able representatives and as- 
sistants the Society expresses its thanks. 
Certain restrictions which obtained during 
the war having been removed, the techni- 
cal exhibitors were enabled to display the 
newer features which have been devised 
during these last years and fortunately the 
accommodations of Haddon Hall were such 
as to enable the technical exhibitors to have 
sufficient space adequately disposed not 
only to make their displays attractive but 
accessible to all. 

To the staff and personnel of Haddon 
Hall who contributed so greatly toward the 
success of the meeting in all respects, the 
Society expresses its thanks. 

The two usual social events of the meet- 
ing were this year well arranged and much 
enjoyed by the participants. The annual 
golf tournament under the direction of the 
local chairman, Dr. Robert A. Bradley, was 
held on Monday at the Seaview Country 
Club. This consisted of an eighteen hole 
match for the Willis F. Manges Trophy 
and the Exhibitor’s Trophy. The annual 
banquet on Thursday evening was unsur- 
passed not only by the splendid music and 
entertainment but all members of the 


Society and guests participated whole- 


heartedly in the gaiety of the occasion. 

All in all, Dr. Edwards and those who 
arranged the program can look upon the 
Forty-eighth Annual Meeting with con- 
siderable pleasure in the knowledge that it 
was a job carefully arranged and splendidly 
executed. 
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OSTEITIS PUBIS 


STEITIS PUBIS is a fairly infrequent 

complication of suprapubic prostatec- 
tomy. This condition was first described by 
Beer in 1924 and he later reported addi- 
tional cases. Since Beer’s initial report 
several cases of osteitis pubis following 
suprapubic bladder operations have been 
reported. 

Quite recently Powell! reports an addi- 
tional case, calling attention to the condi- 
tion, the etiology of which is not known. 
Attempts have been made to reproduce the 
condition in rabbits experimentally, but 
without success. 

The clinical course of the disease process 
is of importance in arriving at a diagnosis. 
The history of a recent suprapubic opera- 
tion, with localized pain over the symphysis 
pubis, is sufficient, as a rule, to suggest 
osteitis pubis, and if roentgenograms are 
made in the second or third week a diav- 
nosis is possible. The roentgenograms re- 
veal a roughening or fraying of the perios- 
teum and a moth-eaten appearance of the 
symphysis pubes and rami. Decalcification 
of the rami and inner portions of the ischia 
may become evident on subsequent roent- 
genograms. There may be some confusion 
in arriving at a diagnosis without the roent- 


1 Powell, N.B. Osteitis pubis. ¥. Bone & Foint Surg., July, 
1947, 29, 785-787. 


genograms as the condition in its clinical 
manifestations may simulate a simple in- 
fection of the space of Retzius or of one of 
the perivesical spaces. There is a possibility 
of confusing the changes in the symphysis 
with a frank osteomyelitic process of the 
pelvic girdle from some hematogenous in- 
fection, though if the roentgenogram is 
carefully analyzed there should not be too 
great difficulty in differentiating the two 
conditions. 

The onset of the condition varies from a 
few days to two months after operation 
and is usually insidious, the patient ex- 
periencing a dull aching pain in the region 
of the symphysis pubis which may be- 
come lIccalized either in the region of 
the right or left superior or inferior ramus. 
The pain may radiate to the perineal 
region and to the inner aspect of the thighs 
which occasions difficulty in walking and 
the patient may become completely bed- 
ridden as the pain becomes more excruciat- 
ing, particularly when he attempts flexion 
or extension of the lower extremities. The 
duration of the condition is variable. Symp- 
toms may persist for as long as six weeks to 
two years. Recovery is slow and tedious. 

Roentgenologists should be familiar with 
the condition in order to avoid confusion 
in arriving at a proper diagnosis. 
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Editorials 


OCTOBER, 1947 


ULYSSES SILVER KANN 
1873-1947 


R. ULYSSES S. KANN, a member of 
the American Roentgen Ray Society 
since 1918, died on April 7, 1947. 

Dr. Kann was born in Neuchatel, 
Switzerland, February 28, 1873, and studied 
medicine at the University of Geneva. His 
thesis presented in 1901 for the doctorate 


of the University of Paris, Mention: 
Medicine, is bound with several others for 
the doctorate in medicine. This difference 
in wording is a part of considerable evidence 
which implies that this thesis was for ad- 
vanced work. In the avant-propos he men- 
tions M. Le Dr. E. Kummer, as his former 
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chief; and he also identifies himself as 
“ancien assistant du Dr. Kummer, Chirur- 
gien de l’Hopital Butini, a Genéve”’; and in 
addition, he had served as surgeon of Count 
Leontieff’s expedition of 1898-1900 to 
Abyssinia. 

The Paris thesis is a presentation of 
cases of conservative surgery on the Fal- 
lopian tubes, with a comprehensive review 
of the literature. It contains photographic 
evidence that it antedates the use of rubber 
gloves in laparotomies in Paris. 

Directly after his graduation in Paris, 
Dr. Kann came to New York, and the state 
directory for 1901 lists him as on the staff 
of French Hospital. He was still a surgeon 
when in 1914 he chose life in a smaller city 
and moved to Binghamton, New York. 
However, Mrs. Kann tells me that he had 
become interested in radiology even in the 
early days in Paris. Thus just as his ex- 
perience in surgery dates back to a very 
different epoch from the present, his in- 
terest in radiology dates back to an epoch 
when a thesis contemporary with his own 
(by Dr. Eugene Joiion) observes “‘Enfin, 
dans les cas ot |’on hésitera il faudra re- 
courir a la radiographie qui montrere, 
comme dans notre cas, la cavité cotyloide 
déshabitée et la téte du fémur en avant et 
en dedans.”’ Dr. Kann, who went to the 
Mexican border with the medical corps in 
the incident of 1916, entered the school of 
military radiology in New York com- 
manded by Major L. T. LeWald. After 
completing the course he served for four- 
teen months at Camp Wadsworth, Spar- 
tansburg, South Carolina, where he estab- 
lished and was chief of the X-ray Depart- 
ment and attained the rank of Major. From 
there he was ordered overseas with Base 
Hospital No. 16 at Revigny, France. After 
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the end of the war he was in the Army of 
Occupation at Treves and Coblenz, Ger- 
many. In all, fourteen months at Camp 
Wadsworth and eight months overseas. 
After his discharge he returned to Bing- 
hamton where he gave up surgery for 
radiology and established the department 
in the Binghamton City Hospital, of which 
he was the chief until he retired from the 
hospital at the age of sixty-six. He remained 
in private practice until 1942. He served as 
president of the Broome County Medical 
Society, the Binghamton Academy of 
Medicine, and the Central New York 
Roentgen Society. He was also a fellow of 
the American College of Radiology and a 
member of the Radiological Society of 
North America. 

Dr. Kann’s retirement from practice was 
occasioned by the loss of his right leg from 
obliterating endarteritis. Despite the cir- 
culation in the other leg being rather 
precarious, he was able to get about enough 
to derive much enjoyment from life, and he 
used to say, “One of my legs gives me no 
trouble at all: the artificial one.” About a 
month before his death, his coronary cir- 
culation became involved, and his last week 
was in Lenox Hill Hospital. His funeral, 
with military honors, was in the Church of 
the Epiphany. 

Dr. Kann is survived by his wife, Mrs. 
Helen R. Kann, to whom he was married 
January 19, 1909. They lived at 1140 Fifth 
Avenue, New York, where she remains. 
They have a daughter, Mrs. Jeanne Far- 
rell, and two grandchildren, in Easton, 
Pennsylvania; and a son, Paul Kann, who 
was recently appointed assistant professor 
of French at Simmons College in Boston. 

Ramsay SPILLMAN 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


Items for this section solicited promptly after the events to which they refer 


MEETINGS OF ROENTGEN SOCIETIES* 


STaTes OF AMERICA 


AmerRICAN RoentGen Ray Society 
Secretary, Dr. H. Dabney Kerr, University Hospital, 
Jowa City, Iowa. Annual meeting: Palmer House, 
Chicago, Ill., Sept. 14-17, 1948. 

AMERICAN Rapium Society 
Secretary, Dr. H. F. Hare, 605 Commonwealth Ave., 
Boston, Mass. Annual meeting: Chicago, Ill., 1948. 


RADIOLOGICAL Society OF NorTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting: Hotel Statler, Boston, 
Mass., Nov. 30—-Dec. 5, 1947. 


American or RADIoLocy 
Secretary, Mac F, Cahal, 20 N. Wacker Drive, Chicago 6. 
Annual meeting: Continental Hotel, Chicago, IIl., June 
20, 1948. 

Section on RaproLocy, AMerican Mepicat AssociATION 
Secretary, Dr. U. V. Portmann, Cleveland Clinic, Cleve- 
land, Ohio. Annual meeting: Chicago, Ill., June 21-25, 
1948. 


ALABAMA RADIOLOGICAL SOCIETY 
Secretary, Dr. C. S, Stickley, 515 Bell Bldg., Montgom- 
ery, Ala. Next meeting time and place of Alabama State 
Medical Association. 


ARKANSAS RapIoLocica. Society 
Secretary, Dr. Fred Hames, 511 National Bldg., Pine 
Bluff, Ark. Meets every three months and also at time 
and place of State Medical Association. 


Brooktyn Roentcen Ray Society 
Secretary, Dr. A. H. Levy, 1354 Carroll St., Brooklyn 13, 
N. Y. Meets monthly on fourth Tuesday, October to April, 


Burrato RapIo.ocicaL Society 
Secretary, Dr. Joseph S. Gian-Francheschi, 610 Niagara 
St., Buffalo, N. Y. Meets second Monday of each month 
except during summer months. 


Centrat New York Roentcen Ray Society 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syracuse. 
Three meetings a year. January, May, November. 


Cuicaco RoenTcGEN Society 
Secretary, Dr. T. J. Wachowski, 310 Ellis Ave., Wheaton, 
Ill. Meets second Thursday of each month October to 
April inclusive at the Palmer House. 


CINCINNATI RADIOLOGICAL SociETY 
Secretary, Dr. Eugene L. Saenger, 735 Doctors Bldg., 
Cincinnati 2, Ohio, Meets last Monday of each month, 
September to May, inclusive. 


CLeveLanD RapIo.ocicaL Society 
Secretary, Dr. George L. Sackett, 10515 Carnegie Ave. 
Cleveland 6, Ohio. Meetings at 6:30 P.m.on fourth Mon- 
day of each month from October to April. 


Da.ias-Fort WortH Roentcen Stupy Cius 
Secretary, Dr. X. R. Hyde, Medical Arts Bldg., Fort 
Worth, Texas. Meets in Dallas on odd months and in 
Fort Worth on even months, on third Monday, 7:30 p.m. 


Denver RaDIoLocicaL CLus 
Secretary, Dr. W. C. Huyler, 1619 Milwaukee, Denver 6, 
Colo. Meets third Friday of each month at Department 
of Radiology, Colorado School of Medicine. 


Detroit Roentcen Ray And Rapium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 
FLoripA Society 
Secretary, Dr. J. A. Beals, St. Luke’s Hospital, Jackson- 
ville, Fla. Meets twice yearly, in April preceding annual 
meeting of Florida Medical Society, and in November. 
Georoia Society 
Secretary, Dr. Robert Drane, DeRenne Apartments, 
Savannah, Ga. Meets in mid-winter and at annual meet- 
ing of Medical Association of Georgia in the spring. 
Society oF Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 
Rapro.ocicat Society 
Secretary, Dr. Wm. DeHollander, St. John’s Hospital, 
Springfield, lll. Meets three times a year. 
INDIANA ROENTGEN Society 
Secretary, Dr. J. A. Campbell, Indiana University Hos- 
pitals, elenoniie 7. Meets second Sunday in May. 
Iowa X-Ray 
Secretary, Dr. Arthur W. Erskine, 326 Higley Bldg., 
Cedar Rapids, Iowa. Luncheon and business meeting 
during annual session of Iowa State Medical Society. 
Special meetings by announcement. 


Kentucky Society 
Secretary, Dr. W. C. Martin, 321 W. Broadway, Louis- 
ville. Meets annually in Louisville on first Saturday in Apr. 


Lone Istanp Society 
Secretary, Dr. Marcus Wiener, 1430-48th St., Brooklyn, 
N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:30 P.M. 

LouistaANA RADIOLOGICAL SociIETY 
Secretary, Dr. J. R. Anderson, 1130 Louisiana Ave., 
Shreveport. Meets annually during Louisiana State Med- 
ical Society Meeting. 

LovIsv1LLeE RADIOLOGICAL SocIETY 
Secretary, Dr. E. L. Pirkey, Louisville General Hospital, 
Louisville 2, Ky. Meets monthly on second Friday at 
Louisville General Hospital. 

MicuiGan ASSOCIATION OF ROENTGENOLOGISTS 
Secretary, Dr. E. M. Shebesta, 1429 David Whitney Bldg., 
Detroit. Three meetings a year, Fall, Winter, Spring. 

MitwavukeeE Roentcen Ray Society 
Secretary, Dr. C. A. H. Fortier, 231 W. Wisconsin Ave., 
Milwaukee, Wis. Meets monthly on second Monday at 
University Club. 

Minnesota RapIo.ocicat Society 
Secretary, Dr. Chauncey N. Borman, 802 Medical Arts 
Bldg., Minneapolis 2, Minn. Two meetings yearly, one at 
State Medical Association the other in 
the fall. 


* Secretaries of societies not here listed are requested to send the necessary information to the Editor. 


500 


| 

| 
| 

_ 
| 
! | 


58, No. 4 


NEBRASKA RADIOLOGICAL SocIeTY 
Secretary, Dr. O. A. Neely, 924 Sharp ae Lindoln, 
Neb. Meets third Wednesday of each month, at 6 p.m. 
at either Omaha or Lincoln. 

New ENGLAND RoentTGEN Ray Society 
Secretary, Dr. George Levene, Massachusetts Memorial 
Hospitals, Boston, Mass. Meets monthly on third Friday, 
Boston Medical Library. 

New HampsHIrE ROeENTGEN Ray Society 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New York Roentcen Society 
Secretary, Dr. Ramsay Spillman, 115 East 61st St., 
New York City. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 P.M. 

Nortu CaroLina RADIOLOGICAL Society 
Secretary, Dr. J. E. Hemphill, 323 Professional Bldg., 
Charlotte 2, N. C. Meets in May and October. 

NortH Dakota Society 
Sécretary, Dr. C. O. Heilman, 807 Broadway, Fargo. 
Meetings held by announcement. 

STATE RADIOLOGICAL SOCIETY 
Secretary, Dr. Carroll C. Dundon, 11311 Shaker Blvd., 
Cleveland. Meets during meeting of Ohio State Medical 
Association in Cincinnati, May, 1948. 

OKLAHOMA STATE RADIOLOGICAL SocieTY 
Secretary, Dr. P. E. Russo, 230 Osler Bldg., Oklahoma 
City, Okla. Three regular meetings annually. 

ParisH RADIOLOGICAL SOCIETY 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 

Paciric NortHWEST RADIOLOGICAL SOCIETY 
Secretary, Dr. S. J. Hawley, 1320 Madison St., Seattle 4, 
Wash. Meets annually in May. 

Paciric RoExTGEN Society 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Converse, 416 Pine St., Williamsport. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. C. L. Stewart, Jefferson Hospital. Meets 
first Thursday of each month, October to May, at 8:00 
p.M., in Thomson Hall, College of Physicians. 

PirrsBuRGH ROENTGEN SOCIETY 
Secretary, Dr. L. M. J. Freedman, 115 South High- 
land Ave. Meets 6:30 p.m. at Webster Hall Hotel on 
second Wednesday each month, October to May inclusive. 

PorTLAND RoeNnTGEN CLUB 

Secretary, Dr. Selma Hyman, University of Oregon Medi- 
cal School, Portland, Oregon. Meets monthly 2d Wednes- 
day, 8:00 p.m., Library of University of Oregon Medical 
School. 

RapIo.ocica Section, BALTIMORE MEDICAL Society 
Secretary, Dr. Harry A. Miller, 2452 Eutaw Place, Balti- 
more. Meets third Tuesday each month, September to 
May. 

RapioLocicat Section, Connecticut Mepicat Society 
Secretary, Dr. Robert M. Lowman, Grace-New Haven 
Community Hospital, New Haven 11, Conn. Meets bi- 
monthly on second Thursday, at place selected by Secre- 
tary. 

Section, Los Anceves Co. Mep. Assn. 
Secretary, Dr. Moris Horwitz, 2009 Wilshire Blvd., Los 
Angeles 5, Calif. Meets on second Wednesday of each 
month at the County Society Building. 

RavioLocicat Section, SourHERN MepIcAL AssociATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

Raprotocicat Society or New Jersey 

Secretary, Dr. Raphael Pomeranz, 31 Lincoln Park, New- 
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ark, N. J. Meets annually at time and place of State 
Medical Society. Mid-year meetings at place chosen by 
president. 


Rocuester Roentcen Ray Society, Rocuester, N. Y. 
Secretary, Dr. Murray P. George, Strong Memorial Hos- 
pital. Meets monthly on third Monday from October to 
May, inclusive, 8 p.m. at Strong Memorial Hospital. 


Rocky Mountain Society 
Secretary, Dr. Maurice D. Frazer, 1037 Stuart Bldg., 
Lincoln, Nebr. Meets in Salt Lake City, Utah, 1948. 

St. Louis Soctery or RApIoLocists 
Secretary, Dr. Edwin C. Ernst, Beaumont Medical Build- 
ing, St. Louis, Mo. Meets fourth Wednesday of each 
month, except June, July, August, and September. 


San Dieco RoentTGEN Society 
Secretary, Dr. R. F. Niehaus, 1831 Fourth Ave., San 
Diego, Calif. Meets monthly, first Wednesday at dinner. 


Section on Rapio.ocy, CALIFORNIA MEDICAL ASSOCIATION 
Secretary, Dr. D. R. MacColl, 2007 Wilshire Blvd., Los 
Angeles 5, Calif. 

Section On Rapro.oecy, State Mepicat Society 
eres Dr. H. W. Ackemann, 321 W. State St., Rock- 
ord, Ill. 


SHREVEPORT RADIOLOGICAL CLUB 
Secretary, Dr. R. W. Cooper, Charity Hospital, Shreve- 
port, La. Meets monthly on third Wednesday, at 
7:30 p.M., September to May inclusive. 


Soutu Caroiina X-Ray Society 
Secretary, Dr. T. A. Pitts, Baptist Hospital, Columbia, 
S. C. Meets in Charleston on first Thursday in Novem- 
ber, also at the time and place of South Carolina State 
Medical Association. 


TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. J. M. Frére, 707 Walnut St., Chattanooga, 
Tenn. Meets annually at the time and place of the 
Tennessee State Medical Association. 


Texas RaDIOLocicaL Society 
Secretary, Dr. R. P. O'Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. 


University oF MicuicAn DEPARTMENT OF ROENTGEN- 
oLocy STAFF MEETING 
Meets each Monday evening from September to June, 
at 7 p.M. at University Hospital. 


University oF Wisconsin RADIOLOGICAL CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
p.M., September to May inclusive. Room 203, Service 
Memorial Institute, 426 N. Charter St., Madison. 


ConFERENCE 
Secretary, Dr. Henry H. Lerner, School of Medicine, 
University of Utah, Salt Lake City 1. Meets 1st and 3rd 
Thursdays monthly from 7:30 to 10 P.M., Salt Lake 
County General Hospital, September to June. 


State Rapio.ocicat Society 
Secretary, Dr. M. Lowry Allen, Judge Bldg., Salt Lake 
City 1, Utah. Meets third Wednesday in September, 
November, January, March and May. 


VirciniA Society 
Secretary, Dr. E. L. Flanagan, 116 E. Franklin St. 
Richmond, Va. Meets annually in October. 


WasuincTon State Society 
Secretary, Dr. Homer V. Hartzell, 310 Stimson Bldg., 
Seattle 1, Wash. Meets fourth Monday each month, 
October through May, College Club, Seattle. 


X-Ray Strupy or San Francisco 
Secretary, Dr. Ivan J. Miller, 2000 Van Ness Ave. Meets 
monthly on third Thursday at 7:45 P.M., first six 
months of year at Lane Hall, Stanford University 
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Hospital, and second six months at Toland Hall, Uni- 
versity of California Hospital. 


CuBa 


SocieDAD De Rapro.ocfa y Fistorerapia DE CuBA 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 


Mexico 


SociepAD Mexicana DE RADIOLOGIA Y FISIOTERAPIA 
General Secretary, Dr. D. P. Cossio, Marsella No. 11, 
Mexico, D. F. Meets first Monday of each month. 


BritisH Empire 


BaitisH Instirute oF RapioLocy INcoRPORATED WITH 
THE ROENTGEN Society 
Medical Members’ meeting held monthly on third Friday 
at 2:30 p.m. and Ordinary Meeting at same time on 
following Saturday, October to May, 32 Welbeck St., 
London, W.1. 


Facu ty or RapDIoLocists 


Secretary, Dr. M. H. Jupe, 23 Welbeck St., London, W.1 
England. 


Section oF Rapio.ocy or tHe Society or Mept- 
cine (ConrinepD To Mepicat Memsers) 
Meets third Friday each month at 4:45 p.m. at the Royal 
Society of Medicine, 1 Wimpole St., London. 


CANADIAN ASSOCIATION OF RADIOLOGISTS 
Honorary Secretary, Dr. E. M. Crawford, 2100 Marlowe 
Ave., Montreal 28, Que. Meetings January and June. 


Secrion or Rapio.ocy, CAnapiAn MepiIcat AssociATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 

Société CANADIENNE-FRANCAISE D’ELECTROLOGIE ET DE 
MEDICALES 


Secretary, Dr. Origéne Dufresne, 4120 Ontario St., East, 
Montreal, P. Q. 


RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British Mepicat AssociaTION 
Secretary, Dr. Keith Hallam, St. George’s Hospital. 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to November inclusive. 


Secrion or Rapiotocy anp Mepicat Ececrriciry, Avs- 
TRALASIAN Mepicat Concress 


Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 


Rapro.ocicat Section, New ZEALAND Britis MEDICAL 
ASSOCIATION 


Secretary, Dr. Colin Anderson, Invercargill, New Zea- 
land. Meets annually. 


SCIENTIFIC EXHIBIT 

The Scientific Exhibit, which is always 
an important and instructive contribution 
to the annual meetings of the American 
Roentgen Ray Society, was at the Forty- 
eighth Annual Meeting held in Atlantic 
City, September 16-19, 1947, no exception. 
The Scientific Exhibit was arranged by the 
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SouTH AMERICA 


SocreDAD ARGENTINA DE RADIOLOGIA 
Secretary, Dr. Guido Gotta, Buenos Aires, Argentina, 
Meetings are held monthly. 


PERUANA DE RADIOLOGIA 
Secretary, Dr. Julio Bedoya Paredes, Apartado, 2306 
Lima, Peru. Meetings held monthly except during 
January, February and March, at the Asociacién 
Médica Peruana “Daniel A. Carrién,” Villalta, 218, 
Lima. 


ConTINENTAL Europe 


Société Betce pe Rapro.ocie 
General Secretary, Dr. S. Masy, 111 Avenue des Alliés, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Médecins, Brussels. 


CESKOSLOVENSKA SPOLEGNOST PRO RONTGENOLOGII A 
RADIOLOGII V PRAZE 
Secretary, MUDr. Roman Blana, Praha XII, Korunnj 
160, Czechoslovakia. 


First post-war inaugural meeting will be held in Warsaw, 
May 22 and 23, 1947. 


Warsaw Section, Society or RapIoLocy 
Secretary, Dr. L. Zgliczynski, Nowogrodzka 59, Warsaw, 
Poland. Meets monthly. 


SocieTATEA RomANA DE Rapro.ocie si ELecTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banual Ma&r&cine, 30, 
S. 1, Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 


Roentcen Ray Association, LENINGRAD. 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson, 
Meets annually. 


LENINGRAD RoenTGEN Ray Society 
Secretaries, Drs. S. G. Simonson and G,. A. Gusterin, 
Meets monthly, first Monday at 8 o'clock, State Institute 
of Roentgenology and Radiology, Leningrad. 


Moscow Roentcen Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and §, T. 
Konobejevsky. Meets monthly, first Monday, 8 P.M. 


SCANDINAVIAN ROENTGEN SOCIETIES ; 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 


SocieDAD Espanota DE Rapio.ocia ELecrRoLocia 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 


Société Suisse DE RaApioLocie (SCHWEIZERISCHE RONT- 
GEN-GESELLSCHAFT) 
Secretary for French language, Dr. Babaiantz, Geneva. 
Secretary for German language, Dr. Max Hopf, Effinger- 
strasse 49, Bern. Meets annually in different cities. 


Chairman, Dr. Robert A. Arens, and his 
Scientific Exhibit Committee. A detailed 
description of the various exhibits is given 
below with the awards which were given 
by the Society. 

In the group of exhibits dealing with the 
chest was a very extensive one entitled 
“Surgical Treatment of Thoracic Lesions” 


_ 


by Drs. S. W. Harrington, H. K. Gray, and 
O. T. Clagett (all by invitation), Mayo 
Clinic, Rochester, Minnesota. The exhibit 
consisted of wax models of the site of the 
tumor in relation to adjacent organs and 
also of the tumor following removal, to- 
gether with roentgenograms, kodachrome 
illustrations of the pathological specimens 
and color photomicrographs. The exhibit 
dealt with (a) diagnosis and surgical treat- 
ment of lesions of the esophagus such as 
benign and malignant tumors and esopha- 
geal and pharyngoesophageal diverticula; 
(b) extrapulmonary lesions such as neuro- 
fibromas, teratomas and thymoma; (c) 
intrapulmonary lesions such as carcinomas 
of the lung and_ bronchus, bronchial 
adenomas, hamartomas, and pulmonary 
suppurative diseases; (d) cardiac lesions 
such as chronic constrictive pericarditis 
and patent ductus arteriosus. This exhibit 
alone was worth the trip to Atlantic City and 
its value was tremendously enhanced by the 
presence of Dr. Harrington, who graciously 
explained the exhibit in detail. This exhibit 
was given First Award, but this is only a 
slight appreciation of the Society’s grati- 
tude to Dr. Harrington and his associates 
for such a superb exhibit. 

Another excellent and extensive exhibit 
was that by the United States Public 
Health Service, Tuberculosis Control Divi- 
sion (by invitation), Bethesda, Maryland, 
entitled “Chest Roentgen Findings As- 
sociated with Histoplasmin Sensitivity.” 
There were many roentgenograms demon- 
strating chest findings associated with 
histoplasmin sensitivity compared with 
ag associated with tuberculin sensitiv- 

These were reproductions from 14 by 
i inch originals on 8 by 10 inch film. The 
process of reproduction was shown by 
demonstrating some original 14 by 17’s, 
intermediate mm., and facsimiles on 8 by 
10 inch films. 

Another exhibit took up the question of 
“Roentgenologic Problems in the Differ- 
ential Diagnosis of Pulmonary Lesions”’ 
and was by Drs. B. P. Widmann, Herman 
Ostrum (by invitation), and Russell Miller 
(by invitation), Philadelphia General Hos- 
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pital, Philadelphia, Pennsylvania. The ex- 
hibit included (1) malignant lung tumors 
simulating tuberculosis, abscess, pneu- 
monia; (2) mediastinal tumors: (a) anterior, 
(b) posterior; (3) pulmonary cysts: (a) 
congenital, (b) acquired, (c) parasitic; (4) 
isolated tumors in lung simulating met- 
astatic malignancy: (a) tuberculomas, (b) 
plasmocytoma, (c) Hodgkin’s, (d)  sar- 
coidosis; (5) lymphoblastomas: (a) Hodg- 
kin’s, (b) giant follicular lymphoadenop- 
athy, (c) leukosarcomas, (d) reticulum 
cell sarcoma, (e) lymphatic leukemia; (6) 
pseudomediastinal neoplasm: (a) cold ab- 
scess, (b) aneurysm (aortic), (c) mega- 
esophagus, (d) cardiac aneurysm, (e) 
lymphatic leukemia; (7) miliary nodula- 
tions: (a) metastatic malignancy, (b) 
lymphogenic malignant spread, (c) hemo- 
siderofibrosis in cardiac decompensation. 

Another exhibit in this group was en- 
titled ‘““Tumors of the Bronchi: Roentgen 
Manifestations of Obstruction” by Drs. 
Leo G. Rigler, Thomas B. Merker (by in- 
vitation), and Robert Shapiro (by invita- 
tion), University of Minnesota, Minneapo- 
lis, Minnesota. Bronchial obstruction is one 
of the most important evidences of the 
presence of a bronchogenic carcinoma. The 
determination of the roentgenologic diag- 
nosis is most commonly dependent upon 
the observation of the phenomena of 
bronchial obstruction. Diagrams, charts 
and films were exhibited to delineate the 
following stages of bronchial obstruction as 
described by Westermark: (1) decreased 
aeration; (2) obstructive emphysema dur- 
ing expiration only; obstructive em- 
physema during inspiration and expiration; 

) obstructive atelectasis, segmental, lobar 
or whole lung. The value of roentgenograms 
made in expiration was demonstrated, as 
well as the use of bronchography to show 
the character of the bronchial obstruction. 
Particular attention was given to the use- 
fulness of body section roentgenography 
for the demonstration of tumors of the 
bronchi. This exhibit was awarded a 
Certificate of Merit. 

An exhibit entitled ‘““The Breast: Roent- 
genography” was presented by Drs. J. 
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Gershon-Cohen, Philip J. Hodes, and 
Harry A. Reinhart (by invitation), Phila- 
delphia, Pennsylvania. In cancer of the 
breast, the methods and techniques for 
examining the breast roentgenographically 
were demonstrated. A wide range of roent- 
genograms of the normal breast was shown 


and compared with the various groups of 


abnormal conditions of the breast neces- 
sary to be acquainted with for differential 
diagnosis of breast cancer. The correspond- 
ing photomicrographs of biopsy and tissue 
material were part of the exhibit. 
“Pulmonary Changes in Certain Condi- 
tions Due to Vascular Disease” was the 
title of an exhibit by Drs. Robert P. 
Barden and David Cooper (by invitation), 
Hospital of the University of Pennsylvania, 
Philadelphia, Pennsylvania. New concepts 
of pulmonary physiology and recent ad- 
vances in thoracic surgery have made neces- 
sary a critical review of pathology as re- 
vealed in roentgenograms of the chest. This 
exhibit illustrated the changes occurring in 
diseases of the peripheral vessels of the lung 
concerning which little information is 
available in the roentgenologic literature. 
As the cornea of the eye is considered a 
window through which the vascular system 
may be studied, so the chest roentgeno- 
grams may reflect changes occurring 
throughout the blood vessels of the body 
and be useful in the interpretation of wide- 
spread pathology in other organs. Further- 
more it may be possible to determine 
whether disease in the chest is affecting 
primarily pulmonary lymphatic or vascu- 
lar structures by the nature and distribu- 
tion of the roentgen shadows. When it can 
be made this preliminary analysis is useful 
in differential diagnosis. From the stand- 
point of pathology, there are two main 
types of diseases affecting the peripheral 
vascular system of the lungs, namely those 
accompanied by obstruction of the lumina 
of vessels and reduction in the vascular bed 
and those which may be accompanied by 
increased permeability of the blood vessel 
walls. The exact clinical diagnosis of a 
disease affecting the peripheral vascular 
system of the lungs cannot be made from 
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the roentgenogram of the chest alone. How- 
ever, some of these diseases are associated 
with distinctive shadow patterns and if this 
concept is utilized, the roentgen findings 
may be the first step in initiating conclu- 
sive diagnostic studies. Case histories ac- 
companied by reduced films and photo- 
micrographs were used to illustrate many 
of the diseases which affect the peripheral 
pulmonary vessels. This exhibit was 
awarded a Certificate of Merit. 

Another very interesting and instructive 
exhibit was that presented by Dr. S. A, 
Wilson, Salem Hospital, Salem, Massachu- 
setts, entitled ‘‘Delayed Chronic Pneu- 
monitis Probably Due to Beryllium.” This 
pneumonitis occurred in several industries 
where beryllium is used. The pneumonitis 
occurs both in the acute and chronic forms. 
The widespread possibilities of exposure in 
all parts of the country and the importance 
of the roentgen examination in the diag- 
nosis renders it almost imperative that 
every roentgenologist be aware of the con- 
dition and recognize it. With an occupa- 
tional history, the roentgen appearance of 
the chest makes the diagnosis possible. 
The acute forms of pneumonitis due to 
beryllium poisoning have already been 
shown to this Society in previous years by 
Van Ordstrand et a/. The chronic type 
which was one of the features of this ex- 
hibit is less well known and therefore seems 
important to bring to the attention of the 
medical profession. Many of the cases dis- 
covered in the fluorescent tube industry 
have shown a delayed onset of several 
months to years following known exposure. 
Clinically the outstanding symptoms are 
(1) delayed onset (in many cases); (2) loss 
of weight; (3) cough; (4) dyspnea; (5) 
weakness. All cases show a reduced vital 
capacity; some a reversal of their AG ratio. 
Roentgenographically the appearance of 
the lung fields varies somewhat but the 
fine granular “sand storm” appearance is 
thought to be characteristic. The exhibit 


consisted of roentgenograms of the chest 
showing the disease process in its acute and 
chronic forms, together with kodachrome 
photomicrographs of some pathologic speci- 
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mens showing the disease. This exhibit 
was awarded a Certificate of Merit. 

An exhibit entitled ““Congenital Anoma- 
lies of the Heart and Great Vessels; 
Clinicopathologic Study of 115 Cases” was 
presented by Drs. T. J. Dry, J. E. Edwards, 
R. L. Parker, H. B. Burchell, A. H. 
Bulbulian, and H. M. Rogers (all by in- 
vitation), Mayo Clinic, Rochester, Minne- 
sota. Representative examples of major 
anomalies of the heart and great vessels 
were demonstrated by models showing ex- 
ternal anatomy as well as internal structure 
of the various types encountered; drawings 
explaining the abnormal circulation; roent- 
genograms and electrocardiograms of the 
various types; pertinent clinical features 
observed in each type, and significant em- 
bryologic considerations contributing to 
these congenital anomalies. 

“Roentgenographic Detection of Coro- 
nary Arteriosclerosis” was the title of an 
exhibit by Drs. J. E. Habbe and H. H. 
Wright (by invitation), Milwaukee, Wis- 
consin. The importance of carefully cen- 
tered multiple spot roentgenograms and of 
kymography in left oblique and postero- 
anterior positions as a means of detection 
of coronary calcification was emphasized. 
The technique can be readily utilized as an 
integral part of every complete roentgeno- 
logic examination of the heart and should 
reveal earlier degrees of coronary arterio- 
sclerosis which may not yet be discernible 
roentgenoscopically. The exhibit consisted 
of multiple spot roentgenograms as well as 
kymograms demonstrating arteriosclerosis 
of the coronary vessels and particularly 
useful in the exhibit was a demonstration of 
the various positions of the patients for the 
proper study of the coronary vessel area. 

The final exhibit in the section on the 
chest was one by Drs. John W. Pierson and 
John J. Douglas (by invitation), Baltimore, 
Maryland, entitled ‘““The Roentgenological 
Diagnosis of Congenital Heart Disease.” 
This exhibit consisted of roentgenograms, 
anatomical drawings and charts mounted 
on roentgen films, to depict the embryo- 
logical, anatomical, and roentgenographic 
changes occurring in the various types of 
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congenital heart lesions. A paper on the 
same subject was given in the scientific 
program. 

In the two exhibits dealing with the ab- 
domen was one by Drs. William A. Evans 
and Wolfgang Zuelzer (by invitation), 
Children’s Hospital of Michigan, Detroit, 
Michigan, entitled ‘‘Fibrocystic Disease 
of the Pancreas; Roentgenological and 
Pathological Manifestations.”” The exhibit 
consisted of roentgenograms and_ koda- 
chrome slides of pathological specimens ob- 
tained from 15 cases of fibrocystic disease 
of the pancreas. The cases were grouped 
according to the classification of Anderson 
and Farber. In Group 1 were 4 cases of 
meconium ileus in which death occurred in 
the neonatal period due to intestinal ob- 
struction by inspissated meconium. In 
Group I were 6 cases dying in early infancy 
with manifestations of respiratory obstruc- 
tion and infection. Group 11 consisted of § 
cases dying at a somewhat later period 
with some of the features of “‘celiac dis- 
ease’ in addition to symptoms of chronic 
respiratory infection and obstruction. The 
pathologic specimens illustrated the char- 
acter of the inspissated meconium and the 
gross appearance of the distended bowel in 
meconium ileus. The character of the thick 
tracheobronchial secretions and the gross 
as well as microscopic appearance of the 
lungs were also illustrated by colored 
slides. 

“An Additional Aid for Use in Diagnosis 
of Gastric Lesions” was the title of an ex- 
hibit by Drs. Everett L. Pirkey (by in- 
vitation), and Sydney E. Johnson (by 
invitation), University of Louisville School 
of Medicine, Louisville, Kentucky. The 
exhibit consisted of roentgenograms il- 
lustrating the use of this additional method. 
It has been found to be of particular value 
in the localization and differentiation of 
pathology about the fundus of the stomach. 
It is a means of indirect palpation of the 
portions of the stomach ordinarily not 
easily examined. The authors present 
method consists of the customary roent- 
genoscopic examination of the barium- 
filled stomach with the usual films exposed. 
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The patient then swallows the stomach 
tube (Rehfuss or Levine) with a latex 
condom tied tightly proximal to all the 
holes in the tube. The end bulb from a 
blood pressure apparatus is attached to the 
outside end of the tube and under roent- 
genoscopic control a balloon is inflated to 
any desired degree. The maximum pressure 
that has been used has never exceeded 20 
mm. of mercury as measured by the large 
dial sphygmomanometer. Positioning the 
patient with the balloon thus inflated all 
the portions of the stomach may be ex- 
amined. 

An exhibit in the group having to do with 
the skeletal system was arranged by Drs. 
Lester W. Paul and William W. Moir (by 
invitation), University of Wisconsin Medi- 
cal School, Madison, Wisconsin and was 
entitled ‘‘Non-pathologic Variations in 
Relationships of the Upper Cervical Verte- 
brae.” In anteroposterior roentgenograms 
of the cervical spine an apparent abnormal- 
ity in alignment of the first and second 
cervical vertebrae occasionally is en- 
countered. If the examination is done be- 
cause of an injury to the neck the question 
arises as to the presence of a partial sub- 
luxation of these vertebrae. A study of a 
large number of normals was made to 
determine if this variation in alignment was 
to be found without a history of antecedent 
injury or disease and its frequency of oc- 
currence. It was shown that such an asym- 
metry is relatively common and that the 
relationships of these two vertebrae may 
vary within rather wide limits as seen in 
anteroposterior roentgenograms. The effect 
of lateral flexion and of forceful bending in 
producing or correcting this asymmetry 
was illustrated. A paper on the same sub- 
ject was presented in the scientific program. 

Dr. Raymond W. Lewis (by invitation), 
Hospital for Special Surgery, New York, 
New York, presented an exhibit on the 
subject “‘Roentgen-Ray Diagnosis of Pig- 
mented Villonodular Synovitis and Syno- 
vial Sarcoma of the Knee Joint.” The 
exhibit consisted of transparencies showing 
the pathology of villonodular synovitis; 
roentgenograms of proved cases of vil- 
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lonodular synovitis; roentgenogram of sy- 
novial sarcoma indistinguishable from _vil- 
lonodular synovitis; three cases of synovial 
sarcoma which could be differentiated from 
villonodular synovitis; transparencies giv- 
ing explanatory and descriptive text. This 
exhibit was awarded a Certificate of Merit. 

Another exhibit in the group having to 
to do with the skeletal system was pre- 
sented by Drs. E. S. Gurdjian, J. E. 
Webster, and H. R. Lissner (all by invita- 
tion), Wayne University College of Medi- 
cine and Grace Hospital, Detroit, Michi- 
gan, entitled ‘““Mechanism of Production of 
Linear Skull Fracture: Studies with the 
Stresscoat.”’ The material consisted of ex- 
perimental work in dogs, monkeys, and 
human studies on cadaver and dry skulls 
with the Stresscoat technique. A strain 
sensitive lacquer is applied on the external 
and internal surfaces of the skull; de- 
formation of the skull from blows causes 
cracks in the lacquer showing the pattern 
and direction of the strains. It has been 
shown that the skull of the dog and the 
monkey under nembutal anesthesia has 
strain patterns similar to the dry skull in 
the same animal. The strain patterns of 
human cadaver skulls and dry skulls are 
also similar. When both the external and 
internal surfaces are available for study, 
bending activity of the skull can be 
visualized. Following impact, there is an 
area of inbended bone. Peripheral to this 
region, there is selective outbending of the 
skull as shown by the Stresscoat technique. 
Linear fractures are initiated at a distance 
from the point of impact and result from 
outbending of the bone. The fracture line 
propagates toward the point of impact and 
in the opposite direction. This exhibit was 
given the Third Award. 

An exhibit from the University of Michi- 
gan, Ann Arbor, Michigan, by Drs. John 
F. Holt (by invitation), and Edwin M. 
Wright (by invitation), was on ‘‘Neuro- 
fibromatosis of Bone.” The relatively high 
incidence of skeletal abnormalities associ- 
ated with neurofibromatosis of the skin and 
subcutaneous tissues deserves the attention 
of every radiologist. These osseous changes 
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are so common and so variable in form and 
location that they may be erroneously in- 
terpreted as independent disease entities 
rather than local manifestations of a more 
or less generalized disorder. Roentgenologic 
material obtained from a review of approxi- 
mately 150 cases of neurofibromatosis was 
employed in an attempt to correlate, clas- 
sify, and graphically illustrate the various 
skeletal aberrations which may be en- 
countered. The differential diagnosis was 
also considered. The reproductions of the 
roentgenograms were in browntone. This 
exhibit was given a Certificate of Merit. 

Drs. J. A. Campbell and W. C. Mullen, 
Indiana University Department of Radiol- 
ogy, Indianapolis, Indiana, presented an 
exhibit entitled ““Congenital Anomalies in 
Pediatrics. Part I. Congenital Anomalies of 
the Head.” This exhibit was prepared for 
teaching of Indiana University residents 
and medical students in radiology and 
pediatrics. It did not represent a demon- 
stration of all possible congenital ab- 
normalities, but included many of the more 
common entities which emphasize the 
variety of conditions encountered and 
identified by simple roentgenographic 
methods. The lesions illustrated in this 
exhibit are familiar to all experienced roent- 
genologists, but it was thought that a re- 
view of this subject grouped by systems 
would be of some general interest. 

In the group of exhibits having to do with 
therapy was an interesting one by Dr. 
Maurice Lenz, New York, New York, on 
“Radiocurability of Cancer.” Curability 
of cancer by radiotherapy (roentgen ray, 
radium, radioactive substances) depends 
on the natural growth characteristics, ex- 
tent, location, microscopic structure and 
inherent radiosensitivity of the cancer and 
on the radioresistance of the irradiated 
normal tissues, tolerance of the patient, 
dosage of radiation reaching the tumor and 
technique of radiotherapy. The relationship 
of these various factors to the five year 
freedom from clinical evidence of cancer 
was illustrated on transparencies. This ex- 
hibit was given a Certificate of Merit. 

The subject of “Intractable Neoplasms: 
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Eradication by Irradiation with Surgical 
Repair” was presented by Drs. Donald H. 
Breit (by invitation), Sioux Falls, South 
Dakota, and Howard B. Hunt, Omaha, 
Nebraska. Roentgen rays, radium and 
surgery are combined in the treatment of 
cutaneous and subcutaneous neoplasms; 
primary treatment by irradiation for more 
certain eradication. Avascular necrosis and 
defects are repaired surgically when neces- 
sary to facilitate hearing or to obtain more 
durable skin and subcutaneous tissue. The 
exhibit consisted of many kodachromes of 
various stages of cancer before and follow- 
ing treatment. 

“Introduction of Composite Face Cast 
in the Treatment of Epidermal and Oral 
Carcinoma” was the title of an exhibit by 
Dr. S. Gordon Castigliano (by invitation) 
and J. L. Weatherwax, M.A., American 
Oncologic Hospital, Philadelphia, Penn- 
sylvania. The exhibit demonstrated through 
the use of large photographs in framed 
mounts precise radiation therapy, using 
lead face masks which are swaged from a 
master or composite face cast. In addition, 
the exhibitors demonstrated the use of the 
composite cast for the swaging of lead 
masks in different areas of the face. A num- 
ber of typical cases, some in color, were pre- 
sented showing the lesions in various stages 
both before and after treatment. 

Another exhibit in the section on therapy 
was prepared by Dr. Erich M. Uhlmann (by 
invitation), Michael Reese Hospital, 
Chicago, Illinois, on “Treatment of Radia- 
tion Injuries.” This was a display of photo- 
graphs and kodachrome transparencies of 
patients treated with radon in ointment. 
These were taken before and after treat- 
ment. 

“Roentgen Rays in Prevention and 
Treatment of Infections” was the subject of 
an exhibit by Drs. James F. Kelly, D. A. 
Dowell, J. E. Downing (by invitation), and 
J. F. Kelly, Jr. (by invitation), Creighton 
University Medical School, Omaha, Ne- 
braska. This contained experimental and 
clinical data which support the contention 
of certain radiologists since the roentgen 
rays were discovered fifty years ago that 
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the rays are valuable in the management of 
infection. It would seem from the data 
presented that no patient should be allowed 
to die from bacterial toxemia due to an 
acute infection without benefit of roentgen 
therapy. If the sulfonamides are used 
simultaneously, no benefit will be ob- 
tained. 

“Expanding Cervical Vaginal Radium 
Colpostat: Clinical Use in Cancer of the 
Cervix” was demonstrated by Dr. Edwin 
C. Ernst, Barnard Free Skin and Cancer 
Hospital, St. Louis, Missouri. An improved 
mechanical feature of the new expanding 
cervical-vaginal radium colpostat applica- 
tor was presented together with a descrip- 
tion of the clinical uses and methods of 
application of this radium holder for more 
effective treatment of cancer of the cervix. 
Preliminary clinical observations of fifty 
cases of cervical cancer were included. This 
exhibit was given a Certificate of Merit. 

An exhibit by Dr. Robert B. Taft, 
Charleston, South Carolina, was entitled 
“Radiation Meter.” An x-ray constancy 
meter with a small thimble chamber was 
shown. This is intended to be permanently 
mounted in a therapy machine and in no 
way interferes with the removal of any or 
all cones. The circuit is an extremely 
simplified one which has given good service 
over a period of a number of years and has 
never been shown before. 

“Chemotherapy Masking Symptomatol- 
ogy: Increasing Responsibility of the Radi- 
ologist” was the subject of an exhibit by 
Drs. V. W. Archer, George Cooper, Jr., 
and Norman Adair (by invitation), Uni- 
versity of Virginia Hospital, Charlottes- 
ville, Virginia. Symptomatology was mark- 
edly altered by chemotherapy in the 
following conditions: diverticulitis with 
malignancy; fibrosarcoma; 
abscess; lung abscess; acute cholecystitis; 
mastoiditis; subphrenic and _ subhepatic 
abscess; empyema; osteomyelitis. The radi- 
ologist must accept an increasingly large 
share of the responsibility for correct 
evaluation of progression or regression of 
pathological processes due to infection 
when treated by chemotherapy. This ex- 
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hibit illustrated in a very clear cut fashion 
the importance of clinical knowledge in the 
interpretation of disease processes. 

A very timely exhibit was presented by 
Edith H. Quimby, Sc.D., Columbia Uni- 
versity, New York, New York, entitled 
“Radioactive Isotopes in Biology and 
Medicine.” This exhibit consisted of four- 
teen charts each 22 by 28 inches with the 
following titles: radioactive isotopes; nu- 
clear chemistry (equations for production 
of isotopes); unit for radioactive isotopes; 
measurement of radioactive isotopes; dose 
of radiation delivered by radioactive iso- 
topes; safety and protection; two general 
uses of isotopes (tracer and therapy); 
radioautographs (with several pictures); 
radioactive sodium as a tracer (with clinical 
records); radioactive sodium in_ therapy 
(with a case history); radioactive iodine as 
a tracer (with data for measurement of 
thyroid function in children); radioactive 
iodine in therapy; radioactive phosphorus 
in therapy; other radioactive isotopes. This 
exhibit received the Second Award. 

“X-ray Diffraction of Normal and Patho- 
logical Tissues” was the subject of an ex- 
hibit by S. Feitelberg (by invitation) and 
P. E. Kaunitz (by invitation), Depart- 
ments of Pathology and Physics, Division 
of Laboratories, Mount Sinai Hospital, 
New York. New York. The exhibit pre- 
sented x-ray diffraction patterns and photo- 
micrographs of normal and _ pathologic 
human tissues. The characteristics of the 
x-ray diffraction pattern make it possible 
to estimate relative degrees of molecular 
orientation. The first series of pictures 
showed the increase of molecular orienta- 
tion of collagen with increased age. The 
method of examination also makes it pos- 
sible to determine the identity of materials 
where histologic examination is_ incon- 
clusive. The second series were photo- 
micrographs and diffraction patterns of 
rheumatic nodules of the heart and skin. 
The greater portion of these nodules ap- 
pears histologically as connective tissue, 
and the diffraction pattern typical of col- 
lagen confirms this finding. In each nodule 
there is an area appearing as “‘fibrinoid 
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degeneration” histologically, con- 
sidered to indicate collagen that has under- 
gone degeneration so that it is histologically 
indistinguishable from fibrin. However, 
diffraction examination of degenerated 
area reveals the typical pattern of fibrin. 
The x-ray diffraction pictures were ob- 
tained with the use of a microcamera, 
which permits collimation of the roentgen- 
ray beam to a diameter of 50 micra, with 
light-microscope control for the selection 
of the desired area. 


TECHNICAL EXHIBIT 


The Forty-eighth Annual Meeting of the 
American Roentgen Ray Society held at 
Haddon Hall, Atlantic City, September 
16-19, 1947, was an occasion for the techni- 
cal exhibitors to present the newer types of 
equipment which they have engineered and 
manufactured within the last years. The 
Technical Exhibit was outstanding in all 
details. This fact may be attested to in that 
twenty-nine manufacturers had reserved a 
total of sixty-one booths and 236 technical 
exhibitors were registered at the meeting. 
Haddon Hall lends itself admirably to the 
display of a technical exhibit and the ex- 
hibits were beautifully disposed and were 
accessible to all who were interested. The 
technical exhibitors not only had dispiayed 
their wares in an excellent manner but they 
gave freely of their time to the interested 
members of the Society and guests in ex- 
plaining the various types of apparatus. 
The publishers of scientific books were well 
represented, thus adding to the intellectual 
requirements of the radiologists. Their 
books were displayed in an attractive man- 
ner and covered a wide range of medicine 
dealing with radiological problems. The 
Society is always appreciative of the con- 
tinued interest shown by the manufacturers 
and the publishing houses in the annual 
meetings. 

The following firms were represented in 
the Technical Exhibit: 4nsco, Bingham- 
ton, N. Y.; George W. Borg Corporation, 
Delavan, Wis.; Buck X-Ograph Company, 
St. Louis, Mo.; Canadian Radium and 
Uranium Corporation, New York, N. Y.; 
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F. A. Davis Company, Philadelphia, Pa.; 
E. I. duPont de Nemours and Company, 
Wilmington, Del.; Eastman Kodak Com- 
pany, Rochester, N. Y.; Eureka X-Ray 
Tube Corporation, Chicago, IIl.; General 
Electric X-Ray Corporation, Chicago, Ill.; 
High Voltage Engineering Corporation, 
Cambridge, Mass.; Paul B. Hoeber, New 
York, N. Y.; Kelley-Koett Manufacturing 
Company, Covington, Ky.; Lea and Febiger, 
Philadelphia, Pa.; Liebel-Flarsheim Com- 
pany, Cincinnati, Ohio; Machlett Labora- 
tories, Springdale, Conn.; Mattern Manu- 


facturing Company, Chicago, Ill.; National 


Synthetics, New York, N. Y.; North Ameri- 
can Philips Company, New York, N. Y.; 
Picker X-Ray Corporation, New York, 
N. Y.; Schering Corporation, Bloomfield, 
N. J.; Frank Scholz, Boston, Mass.; Stand- 
ard X-Ray Company, Chicago, Ill.; Charles 
C: Thomas, Springfield, Ill.; Victoreen In- 
strument Company, Cleveland, Ohio; West- 
inghouse Electric Corporation, Pittsburgh, 
Pa.; Winthrop Chemical Company, New 
York, N. Y.; Wolf X-Ray Products, New 
York, N. Y.; Wright Engineering Company, 
Mountain Lakes, N. J.; Year Book Pub- 
lishers, Chicago, IIl. 
NEW OFFICERS 

At the Forty-eighth Annual Meeting of 
the American Roentgen Ray Society held 
at Haddon Hall, Atlantic City, New Jersey, 
September 16-19, 1947, the following 
officers were elected for the year 1947-1948: 
President-Elect: Lawrence Reynolds, De- 
troit, Mich.; zs¢ Vice-President: Joshua C. 
Dickinson, Tampa, Florida; 2nd Vice- 
President: Robert A. Bradley, Atlantic City, 
N. J.; Secretary: H. Dabney Kerr, Iowa 
City, lowa (re-elected); Treasurer: Wendell 
G. Scott, St. Louis, Mo. (re-elected); Mem- 
bers of the Executive Council: Hugh F. Hare, 
Boston, Mass. (for two years); Milton J. 
Geyman, Santa Barbara, Calif. (for three 
years); Historian: Ramsay Spillman, New 
York, N. Y. The President is J. Bennett 
Edwards, Leonia, N. J., and the Chairman 
of the Executive Council is Vincent W. 
Archer, University, Virginia. 
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DEPARTMENT OF TECHNIQUE 


Department Editor: Ropert B. Tarr, M.D., B.S., M.A., 103 Rutledge Ave. 
Charleston, S. C. 


THE OBLIQUE PROJECTION IN UROGRAPHY* 


By REED M. NESBIT, M.D., and WILLIAM L. VALK, M.D. 


ANN ARBOR, MICHIGAN 


LTHOUGH the literature of urologic 

roentgen diagnosis stresses the value of 
steroscopy and occasionally the true lateral 
study in the localization of calculi, neo- 
plasms, foreign bodies, extra-ureteral and 
renal masses, and in ectopia, only very cas- 
ual mention is made of the oblique projec- 
tion in such studies,'* it has been our expe- 
rience that the oblique projection of the 
visualized urinary tract often furnishes in- 
formation not available in the anteropos- 
terior, stereoscopic, or lateral views, and 
this diagnostic maneuver has been used 
constantly in the University of Michigan 


Urology Clinic since 1928. On August 21, 
1928, Dr. Preston M. Hickey first used the 
oblique projection to demonstrate the posi- 
tion of a calculus in the lower right ureter 
after the routine studies failed to make the 
diagnosis of a calculus positive. 

The principle of parallax, that is the 
apparent change of spatial relations of 
structures due to change of projection, is 
the same in stereoscopy and in the oblique 
projection, with, however, greater exagger- 
ation in the latter, thus affording easier 
diagnosis. This principle is well shown in 


Figures 3 and 4 where the separation of 


Fic. 1 and 2. Cork wedge used in obtaining oblique position. 


* From the Department of Surgery, University of Michigan Medical School, Ann Arbor, Michigan. 
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No. 4 The Oblique Projection in Urography 


Fic. 3 Fic. 4 


Fic. 3. Anteroposterior projection suggests possibility of a left lower ureteral calculus. 
Kic. 4. Left oblique projection gives parallax revealing extra-ureteral location of density. 


Fic. § Fic. 6 


Fic. 5. Anteroposterior view reveals calcific density overlying lower right ureter. 
Fic. 6. Oblique projection confirms diagnosis of lower right ureteral calculus. 
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Reed M. Nesbit and William L. Valk 


Fic. 7 Fic. 8 


Fic. 7. Anteroposterior view suggests calcified neoplasm of right kidney. 
Fic. 8. Oblique projection reveals extrarenal location of density. 


Fic. 9 Fic. 10 


Fic. 9. Right ureteral catheter buckled in ureter suggesting obstruction. 
Fic. 10. Anteroposterior view shows no disease. 
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catheter and calcific density in the oblique 
study eliminates the diagnosis of ureteral 
calculus. 

Besides the principle of parallax, the 
oblique projection also affords clearer de- 
lineation of the distal two-thirds of the 
ureter. With projection of the ureter later- 
ally over the less dense portion of the ilium, 
opaque medium in the ureter will often re- 
veal disease not seen in the conventional 
views because the ureter is projected over 
the dense sacroiliac area. This advantage is 
well illustrated in Figures 9, 10 and 11. The 
ureteral neoplasm is beautifully outlined in 
the right oblique projection and completely 
concealed in the routine anteroposterior 
view. In the upper tract, the oblique pro- 
jection also has merit. True lateral projec- 
tions preclude the use of excretory pyelo- 
grams because of superimposition of the 
renal shadows. Generally, renal or extra- 
renal shadows or distortions as shown in 
Figures 7 and 8 will be interpreted correctly 
when an oblique study is made. 

The oblique projection may be obtained 
by altering either the position of the patient 
or the direction of the roentgen-ray ‘a 
but the former procedure is generally 
simpler. This can be done by placing a cork 
wedge 12 by 12 by 6 inches with an angle of 
40 degrees under the normal flank giving an 
oblique view of the presumably diseased 
side (Fig. 1 and 2). The cork wedge can be 
easily constructed by gluing several layers 
of cork together and cutting to proper size 
and angle. 

The oblique projection is used routinely 
in all cases of suspected calculi or urethral 
neoplasm, saving repetition of urograms in 
those cases in which the diagnosis may not 
be apparent from the conventional pro- 
jections. 

CONCLUSION 


The oblique projection in urography is a 
valuable diagnostic aid that offers im- 


The Oblique Projection in Urography 
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Fic. 11. Right oblique projection reveals neoplasm 
of ureter. (Pathological report: Primary medullary 
carcinoma of ureter.) 


proved visualization of the ureter by pro- 
jecting it over a less dense bony area and by 
utilizing fully the principle of parallax. 
Belated credit is given to Dr. Preston M. 
Hickey for his important contribution. 


University Hospital 


Ann Arbor, Mich. 
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MANUAL MANIPULATION AS A DIAGNOSTIC AID IN 


THE ROENTGENOLOGICAL DIFFERENTIATION OF 
INTRA-ABDOMINAL CALCIFICATIONS, 
ESPECIALLY RENAL CALCULI 


By MAJOR S. SAMETNIK* 


ROYAL ARMY MEDICAL CORPS 


HERE are many intrarenal and extra- 

renal conditions which may produce 
radiopacities projecting into or near the 
kidney area, for example: (1) Calculi in the 
kidney or in the renal pelvis. (2) Calcified 
mesenteric glands. Unless these are mul- 
tiple and of characteristic texture, a series 
of roentgenograms may be required for 
diagnosis by demonstrating their changes 
of site. Lateral views may show them to be 
in the anterior portion of the abdominal 
cavity. In some cases, only stereoscopic 
views taken with a ureteric catheter in 
position will enable a decision to be made. 


Fic. 1. Normal intravenous pyelogram. 


* Radiologist to a General Hospital, M. E. F. 
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(3) Calcified, especially solitary, gallstones. 
Here again, a number of investigations, 
including posteroanterior and lateral views, 
cholecystography, perhaps combined -with 
urography, may be required. (4) Patholog- 
ical calcifications in the liver and in tke 
spleen. (5) Radiopaque intestinal contents 
(enteroliths) or barium impregnated scy- 
bala. These may also cause confusion and 
require special preparation and a series of 
roentgenograms. 


Fic. 2. Same case as Figure 1 showing manual dis- 
placement of kidney, pelvis and ureter. 
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Fic. 3. Straight film showing two opacities 
in the kidney area. 


To prove that the calcification is within 
the kidney, the following examinations are 
usually carried out: 

(1) Roentgenograms, taken in different 
planes, place the shadow within the renal 
outline. Difficulties occur if the kidney 
outline is obscured by gas or by colonic 
contents. Calculi which are small or of low 
density may not be visible through the 
lumbar spine in the lateral view. Only the 
larger stones, particularly those in the 
renal pelvis, are easily diagnosed by means 
of their shape and texture. 

(2) Roentgenograms taken in inspiration 
and expiration showing respiratory shift of 
the radiopacity together with the kidney, 
which has to be outlined clearly. This is 
considered to be a valuable sign by some 
workers but quite unreliable by others. 

(3) The next step is usually retrograde 
or intravenous urography (perhaps com- 
bined). The larger shadows may be local- 
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Fic. 4. Same case as Figure 3, showing displacement 
of the opacities by pressure as described in the 
text. 


ized as a “filling defect’”’ by these means, 
but small or faint shadows may be ob- 
scured by dye and remain unconfirmed. 
Often many roentgenograms are required 
to prove the opacity to be renal in origin. 

In a large number of examinations I have 
found the following manipulation to be a 
very satisfactory diagnostic aid in the 
localization of these opacities. There is 
nothing new under the sun and I use the 
method long known to clinicians of ren- 
dering the kidney more palpable by pres- 
sure from behind. 

The technique of the manipulation is a 
very simple one. It is essential to have a 
perfect dark adaptation and I always do 
these cases at the end of a series of ex- 
aminations. With the patient in the upright 
position and the diaphragm narrowed down 
to the area under view, the glove-protected 
hand touches the patient’s back with one 
or more fingers and presses gently in the 
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Fic. 5. This case showed on the straight film (not 
reproduced here) shadows in the renal area and in 
the line of the ureter. This figure shows the lower 
opacities displaced laterally by the front pressure 
indicating that they are produced by calcified 
mesenteric glands. 


costolumbar angle. The touching finger 
must of course avoid obscuring the opacity. 
Sometimes the pressure should be made 
from a more lateral position, in the direc- 
tion of the spine. The patient breathes 
normally and the respiratory shift of the 
opacity may be studied at the same time. 
Usually a clearer view is seen during in- 
spiration. Very firm pressure is required 
only if the lumbar muscles are rigid or 
irritable owing to pain. The outline of the 
kidney is of course not seen, but any shad- 
ow in the kidney or very close to it, as in 
the pelvis, upper ureter, and so forth, is 
immediately seen to move as the finger 
pushes and displaces the kidney, but shad- 
ows or more remote structures are not 
affected. The usual direction of displace- 
ment is forward, slightly upward and in- 
ward (Fig. 1 and 2). 
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The movement of the larger shadows is 
very obvious and roentgenographic control 
is seldom required. However, when the 
opacities are too small to be recognized 
during the screening a roentgenogram must 
be taken. 

The patient lies in the supine position 
on the Potter-Bucky table and with the 
palpating finger pressing inward from the 
lateral lumbar region to avoid obscuring 
the opacity, an exposure is mace preferably 
in inspiration. Comparison is then. made 
with the previous routine roentgenogram 
taken under the same conditions and the 
displacement of the opacity is clearly seen 
even if the outlines of the kidney are ob- 
scure. The criterion of displacement is the 
altered relation between the opacity and 
the transverse processes of the lumbar 
spine (Fig. 3 and 4). 

This manual manipulation may also pro- 
vide additional useful information. 

(1) Differentiation of superimposed shad- 
ows into their components by the dis- 
placement and rotation of the kidney. 


Fic. 6. 


Straight film shows large opacity 
recognizable during roentgenoscopy. 
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Similarly opacities which appear to be 
within the kidney outline are shown to be 
really outside the kidney altogether or 
within the pelvis or upper ureter. 

(2) A normal or pathological kidney is 
often rendered more easily visible. 

(3) In retrograde or intravenous uro- 
grams the condition of ill defined structures 
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tion are avoided. Furthermore, the coex- 
istence of gallstones and kidney stones 
may be demonstrated by these tests. As 
illustrative examples I have chosen only a 
few cases showing the usual type of com- 
paratively small opacity, since it may be im- 
agined that the demonstration of the larger 
shadows Is a very easy matter (Fig. 6 and 7). 


Fic. 7. Same case as Figure 6 showing effects of the displacement of the opacity (mesenteric gland) by slight 
pressure on the anterior abdominal wall. 


may be studied and opacities wholly or 
partly obscured by dye may be recognized. 

(4) Pathological fixation of kidney may 
be demonstrated. 

As a variation of the above I frequently 
use a front pressure for differentiation of 
doubtful opacities such as gallstones, path- 
ological splenic calcifications, intestinal 
radiopaque contents, calcified glands which 
do not always show typical stippling and 
which project upon the kidney area or the 
line of ureter. These are usually simply 
recognized during roentgenoscopy by a 
similar maneuver applied this time to the 
anterior abdominal wall with the patient 
standing facing the examiner or in the 
supine position. In doubtful cases a film 
may be exposed (Fig. 5). Once again com- 
plicated examinations and the expenditure 
of serial films to show the changes of posi- 


SUMMARY 


A simple manipulation is described 
which it is hoped will be considered to be 
of value in the roentgenological localization 
of intra-abdominal calcifications. This 
should be used only in conjunction with 
clinical and other examinations and is of 
special value in the diagnosis of renal 
calculi. I have found that this manipulation 
often obviates the necessity of procedures 
which are unpleasant for the patient, com- 
plicated and expensive. 


I wish to thank Colonel A. A. M. Davies, Com- 
manding Officer of this General Hospital, for his per- 
mission to publish these notes and Lieutentant Col- 
onel R. M. Patterson, Adviser in Radiology, M. E. F. 
for his interest. 
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ROENTGEN DIAGNOSIS 
GENITOURINARY SYSTEM 


Frocks, R. H. “Early” calcium urolithiasis. 
F.4.M.A., April 6, 1946, 730, 913-918. 


The author presents a study of the factors 
leading to urolithiasis in conditions which 
immobilization of the individual is present, in 
which portions of the urinary tract are para- 
lyzed, and in which there is obstruction or in- 
fection of the urinary tract. 

Urinary stasis, infection and hypercalcemia 
are the three main factors in the production of 
urolithiasis. In the vast majority of cases there 
are multiple small precipitates of calcium phos- 
phate deposited in the renal pelves and calyces, 
these forming within periods as short as eigh- 
teen days after the initiation of the predisposing 
factors. 

Precipitation of the crystalloids and the for- 
mation of calculi take place gradually, but with 
varying degrees of rapidity and without symp- 
toms, so that in many of these cases the diag- 
nosis is first made by means of roentgen exam- 
ination. After a varying interval, 
occur in one or more of the following ways: (1) 
hematuria; (2) ureteral colic; (3) infection. The 
importance of recognizing this type of urolithia- 
sis in the “early” stage (non-hardened stage) 


Sy yms 


during the months in which it is amenable to 
irrigation therapy is stressed by the author. 

The pathologic changes in the cases of sim- 
ple precipitation are slight; the kidney and pel- 
vis are normal except for evidences of slight 
irritation of the mucosa by the precipitated 
urates. With the onset of infection there is 
much more rapid growth of stones by further 
precipitation; there may be precipitations of 
calcium phosphate in the tubules, ulcerations 
of the tips of the pyri amids and sometimes the 
deposition of stones in the ulcerations. In the 
discovery of infection adequate drainage must 
be instituted immediately and steps taken to 
control the infection. 

In late chronic cases the pelves and calyces 
are distorted by scar tissue and infiltration. 

The changes demonstrable by roentgen exam- 
ination are characteristic. In the early stages 
there is a typical irregular opacity suggesting 
the presence of calcium salts in the calyces or 
renal parenchyma. If severe infection is present 
there is consolidation of the particles into 
There is usually dilatation of the kidney 
pelvis and other evidences of obstruction. In 
late cases the stone shadows are characteristi- 
cally more dense. The author stresses the im- 
portance of early recognition of the condition 
so that cure may be obtained by high fluid and 
acid ash diet. Later, operative procedures and 
drainage are necessary.—Charles B. Cobern. 
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Levant, Benjamin, and Leg, 
muscular urography. Pennsylvania 
Dec., 1945, 49, 255-257. 
Investigation of the urinary tract in children 

is now accepted as a well established and 

necessary procedure. Such studies may be ob- 
tained either by cystoscopy and retrograde 
pyelography or by excretory urography. The 

authors summarize their experience with 42 

cases in which the intramuscular method of 

excretory urography was used. The patients 
ranged in age from one month to fifteen years. 

This method, recommended by Hunt and 

Popma in 1939, has proved so simple and so 

easily accomplished that the authors have given 

up intravenous urography in children. By their 
method, after routine preparation and after 
the patient has been tested for sensitivity to 
the iodine preparation to be used, the child is 
placed face down on a table and Io to 20 cc. 
of 35 per cent solution of diodrast is given intra- 
muscularly into the buttocks, half at each side. 

The exact dose is determined by the size and 

age of the patient. The entire procedure takes 

less than sixty seconds. A plain film is made 
before injection and exposures made 10, 20 and 

30 minutes after injection. They believe the 

visualization of the urinary tract by this 

method is superior to other excretory methods 
and no untoward effects were reported. 

When the urinary symptoms are referable to 
the bladder or urethra, excretory urography 
should be supplemented by cystoscopy. 


Charles B. Cobern. 
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NERVOUS SYSTEM 


HynpMavn, R., and GersBer, WILLIAM F. 
Spinal extradural cysts, congenital and 
acquired. ¥. Neurosurg., Nov., 1946, 3, 474- 
486. 


The authors report the 22nd case of con- 
genital spinal extradural cyst. In essentially all 
of its clinical characteristics it conforms with 
the other cases reported. The cyst manifested 
itself and was discovered in most instances be- 
fore the patient was twenty years of age. The 
cyst is almost consistently located in the mid- 
thoracic region. It compresses the cord forward 
producing signs and symptoms of such com- 
pression: motor weakness in the lower extremi- 
ties associated with spasticity, hyperactive 
deep reflexes and the Babinski sign; varying 
degrees of loss of sensibility to touch, pain and 
temperature discrimination; some loss of sense 
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of position and two point discrimination, and 
in some cases a loss of bowel and bladder con- 
trol. 

A spinal puncture below the lesion reveals a 
marked increase in protein in the spinal fluid 
and a partial or complete block when the 
Queckenstedt test is performed. 

The roentgenogram of the dorsal spine is of 
special interest because it has consistently 
revealed a kyphosis or scoliosis. In addition to 
the kyphosis there is usually a widening of the 
spinal canal due to a smooth erosion of the 
pedicles over several segments. In the case pre- 
sented by the authors the roentgen studies of 
the skull and long bones were negative but the 
dorsal spine showed a mild scoliosis with con- 
vexity to the right. The center of the convexity 
was at the fifth and sixth dorsal vertebrae. The 
spinal canal was widened and the pedicles were 
narrowed at the sixth, seventh and eighth dor- 
sal vertebrae. At operation the spinal canal 
was wider than normal at these three vertebrae 
in keeping with the roentgen findings. 

In considering a differential diagnosis there 
are few lesions that present the combination of 
symptoms and signs that have characterized 
the congenital extradural cyst: its manifesta- 
tion during youth, the signs and symptoms of 
an expanding mass in the dorsal spine and 
roentgen findings which betray an expanding 
mass of long standing within the spinal canal 
suggesting a benign or congenital 
Syringomyelia and intramedullary tumors may, 
however, simulate many of these features. 

A case of spongioblastoma is presented in re- 
lation to the differential diagnosis because the 
case was indistinguishable clinically from the 
syndrome of spinal extradural cyst. 

The authors also present 2 cases of acquired 
extradural cyst, one developed in the low cer- 
vical region, ae itself about six months 
after removal of an extradural meningioma. 
The cause was a afin persistent fistula in the 
axilla of the junction of a nerve root and spinal 
dura. In the other case a cyst developed after 
removal of an intradural perineural ‘fibroblas- 
toma. The cause was a small persistent fistula 
in the old line of dural incision. Lipiodol was 
injected into the subarachnoid space and roent- 
genograms showed the level of the spinal block. 


—K. K. Latteter. 
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INGRAHAM, Franc D., and BaILey, T. 
Cystic teratomas and teratoid tumors of the 
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central nervous system in infancy and child- 
hood. ¥. Neurosurg., Nov., 1946, ?, 511-532. 


Fifteen instances of cystic teratoma and tera- 
toid tumor of the central nervous system in 
children are described by the authors. Eight of 
these were intracranial and seven intraspinal. 

All contained one or more cysts. The tumors 
contained tissue elements in their solid portions 
varying from only keratinizing epithelium to 
mixtures derived from all germ layers. One 
tumor, made up of undifferentiated nerve and 
striated muscle cells, was highly malignant, 
freely invading the cerebellum and seeding the 
meninges. 

Nothing was encountered that would sug- 
gest the pathological diagnosis preoperatively, 
unless an associated congenital anomaly was 
present. This occurred occasionally in the intra- 
cranial group but more often in the intraspinal 
group. It does not establish the diagnosis but 
makes the chances of finding this lesion some- 
what greater than its absence. It would be un- 
usual to find a glioma in a patient with a skull 
defect or superficial cranial malformation but 
hemangiomas or similar tumors might well be 
encountered. 

Roentgenograms of the skull might possibly 
show calcified areas suggesting the presence of 
bone or other organoid structures in tumors of 
this group. In none of the patients in this series 
was it possible to make a pore diagnosis of 
the type of lesion from the roentgenograms. 
There was evidence of increased intracranial 
pressure and, in some, internal hydrocephalus 
was present. Ventriculograms or encephalo- 
grams demonstrated filling defects indicating 
the size and location of the tumors. 

In the intraspinal group roentgenograms 
were chiefly useful for demonstration of the 
presence and extent of an anomaly of the verte- 
bral column. Other roentgenographic studies 
for further localization and definition of the 
extent of the lesion were made as indicated as 
with any intraspinal tumor. 

The diagnosis could be established at opera- 
tion by finding keratinized or ciliated cells in the 
cyst fluids or by frozen section. 

To say a patient has a teratoma or teratoid 
tumor of the central nervous system is no more 
indicative of the clinical result to be expected 
than to say the patient has a tumor. Some are 
simply removed, some are cured after a series of 
operations, some remain quiescent even though 
incompletely removed, some are so extensive 
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that radical surgery is impossible, and some are 
invasive and malignant.—K. K. Latteier. 


SHENKIN, Henry A., and PERRYMAN, CHARLES 
R. Reversibility of cerebral ventricular dila- 
tation. 7. Neurosurg., May, 1946, ?, 234-238. 


Three cases are reported of internal hydro- 
cephalus caused by an obstructing lesion in 
either the third or fourth ventricle. These were 
studied by ventriculography and ventriculo- 
encephalography before and after relief of the 
obstruction. In each case, the lateral ventricles 
were smaller after operation. It is the author’s 
opinion that ventricular size is reversible in 
many instances, if the dilatation of the ventri- 
cles is due to an obstructive lesion, and the ob- 
struction has not been present too long. The 
variation in the size of the ventricles is well il- 
lustrated in the reproductions of the roentgeno- 
grams of all 3 cases.—K. K. Latteier. 


Wuircoms, BENJAMIN B., and Wyatt, GEORGE 
M. Technique of pantopaque myelography. 
J. Neurosurg., Jan., 1946, 95-99. 

The purpose of this paper is to stress a num- 
ber of details that the authors and co-workers 
have found to reduce their difficulties and fail- 
ures in myelography. Complications consisting 
of bloody taps and subdural injections were 
encountered in approximately 10 per cent of 
examinations in a series of 675 myelograms. In 
each instance of failure a successful examina- 
tion was possible at a later date. 

In simplifying the procedure all but para- 
lyzed or badly disabled patients remained am- 
bulatory after examination. Premedication was 
not used and incidence of headaches was re- 
duced. The average time required to perform a 
myelogram was about twenty minutes. 

The authors describe in detail the spinal 
puncture technique, stressing the importance of 
knowing the position of the needle bevel in ob- 
taining midline punctures. In the event of a 
bloody tap or failure to obtain a free flow of 
fluid, the examination is discontinued and post- 
poned for at least ten days. The site of injection 
in lumbar myelography is usually the 3rd inter- 
space. This allows clear fluoroscopic vision of 
the lower two lumbar interspaces, where the 
ruptured discs are most commonly found. In 
cervical myelography the injection may be at a 
lower level to facilitate removal of the oil. 
The roentgen examination included fluoros- 
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copy and spot films without the use of a grid. 
Oblique views were taken only at suspicious 
levels in the lumbar region. Lateral views had 
been discontinued as they gave no additional in- 
formation. Better visualization of the root 
sheaths was obtained by running the panto- 
paque caudally during fluoroscopy. Two views 
of each interspace, one with it partially covered, 
and another with it completely covered by 
pantopaque, aided in recognizing midline de- 
fects. 

Removal of the pantopaque was practically 
complete in all instances by using the methods 
described by the authors. At no time was it 
necessary to leave more than 0.6 cc. in the sub- 
arachnoid space. In the case of subdural injec- 
tion $0 to 90 per cent has usually been removed. 


—K. K. Latteier. 


Puckett, WittiamM O., Grunprest, Harry, 
McE.roy, D., and McMILten, 
J. H. Damage to peripheral nerves by high 
velocity missiles without a direct hit. 7. 
Neurosurg., July, 1946, 3, 294-305. 

The sciatic nerves of living, anesthetized cats 
were made radiopaque by the injection of either 
iodobenzene or iodophenylundecylate. High 
velocity missiles were fired into the thighs of 
such cats and the deviation of the nerve was re- 
corded by microsecond roentgenograms. These 
were made with the roentgen-ray beam directed 
parallel to the path of the missile, while the 
missile passed through the soft tissues of the 
thigh without striking the nerve. These roent- 
genograms show that the nerve is rapidly blown 
aside during the expansion of the large tempo- 
rary cavity which is formed by the missile. 

Conduction studies show that functional and 
anatomical damage can be produced in nerves 
which have been subject to such displacement 
without leaving gross signs of damage to.the 
nerve. Histologic studies show that the loss of 
function can be attributed to a series of minor 
breaks within the nerve sheath.—K. K. Latteier. 


Cuitpe, Arruur E. The role of the x-ray in the 
diagnosis of posterior herniafion of the intef- 
vertebral disc. Canad. M. Ass. F., May, 1945, 
52, 458-470. 

This is an excellent review of the subject and 
includes considerable information concerning 
the technique of the examination. 

The author calls attention to the importance 
of preliminary routine survey films to exclude 
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various forms of arthritis, spondylolisthesis, 
metastatic malignancy and primary involve- 
ment of the hip joint. 

Oil myelography is advised preoperatively in 
almost every patient in whom a herniated inter- 
vertebral disc is suspected clinically. At least 
two weeks should elapse after a routine lumbar 
puncture before the myelogram is performed as 
peculiar deformities have been encountered in 
oral studies performed soon after lumbar punc- 
ture which later proved to be due to trauma or 
leakage of subarachnoid fluid into the subdural 
space. 

The author insists that the lumbar puncture 
needle and syringe should be absolutely dry be- 
cause even small droplets of water cause de- 
cidedly uncomfortable meningeal reactions 
following the puncture. 

The author endorses the use of pantopaque 
rather than oxygen, air or thorotrast. The 
roentgen manifestations of these contrast stud- 
ies of the spinal canal are discussed in detail. 
The importance of fluoroscopy, spot film ex- 
posures, with the patient in the routine antero- 
posterior and oblique positions is amply demon- 
strated by many excellent reproductions of 
roentgenograms. The contrast substance is al- 
ways aspirated after the study has been com- 
pleted. 

The author calls attention to the fact that 
multiple disc herniations are not uncommon. 
Occasionally, spinal cord tumors have been 
recognized as the cause for the patient’s symp- 
toms. 

The defects described in the pantopaque 
column vary considerably. Occasionally, large 
herniated discs produced minimal changes 
whereas marked roentgen abnormalities were 
observed in some individuals with small pro- 
truded discs. The importance of the axillary 
pouch is re-emphasized. The author calls at- 
tention to the fact that the width of the spinal 
canal can be accurately measured by measuring 
the medial border of the pedicles. He states that 
the normal subarachnoid space in the lumbar 
region as outlined by oil must be carefully 
evaluated and compared to the interpedicular 
width of the spinal canal. 

The illustrations in this article are excellent. 


—Philip F. Hodes. 
SKELETAL SYSTEM 
BAUMANN-SCHENKER, R. Uber Osteomyelo- 


sklerosis. (Osteomyelosclerosis.) Radiol. clin., 
Jan., 1946, 75, 13-14. 
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This is an unusual bone disease which up to 
the present time has rarely been diagnosed dur- 
ing life though many cases have been reported 
from anatomo-pathological examination. It is 
a diffuse sclerosis of the type of endosteal hy- 
perostosis with many metaplastic new-growths 
consisting of fibrous marrow. It occurs in the 
parts of the skeleton that have blood-forming 
marrow; that is, the spinal column, pelvis, ribs 
and the proximal parts of the long bones. There 
is a progressive secondary anemia, and hyper- 
plasia of the liver and spleen; the spleen par- 
ticularly may become enormously enlarged. 

Roentgenologically the disease is character- 
ized by a diffuse thickening of the trabeculae of 
the spongiosa of the bones of the trunk, though 
the architecture is not completely lost. Local 
enlargements of bone such as those seen in 
Paget’s disease and osteoplastic carcinosis of 
bone do not occur. This makes differential diag- 
nosis from those conditions possible and the dis- 
ease can be differentiated by careful roentgen 
examination of the extremities from generalized 
bone diseases, such as Recklinghausen’s osteo- 
pathia fibrosa. 

The case described was in a man of fortv-two 
who was observed for more than two and a half 
years. Postmortem examination by the Patho- 
logical Institute of Zurich showed a diffuse 
reticulomatosis which was differentiated with 
some difficulty from certain leukemic condi- 
tions. (Author’s abstract.)—Translated by 
Audrey G. Morgan. 


Brocuer, J. E. W. Les complications de la 
greffe osseuse sacrolombaire. (Complications 
of sacrolumbar bone graft.) Radiol. clin., 
Jan., 1946, 75, 2-6. 

The author describes and illustrates with 
roentgenograms 6 cases of serious complications 
following sacrolumbar bone grafts. He does not 
wish to discredit bone grafting and will continue 
to advise it in suitable cases. But he calls at- 
tention to the fact that if the desired results do 
not occur the causes of the failure can probably 
be determined by roentgen examination.— 
Audrey G. Morgan. 


Meyerpinc, Henry W., and FLasuMan, For- 
rest L. Backache. 7.4.M.2., Jan. 12, 1946, 
130, 75-78. 

The authors call attention to a fairly common 
lesion of the spinal column that is responsible 
for low back pain and re-emphasize the impor- 
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tance of oblique roentgenograms in cases of ob- 
scure backache and a weak unstable back. De- 
fects of the isthmic zone of the neural arch are 
frequently encountered, are sometimes present 
without producing symptoms and sometimes 
cause disabling low back pain. Willis found an 
incidence of 4.28 per cent of isthmic zone defects 
in 748 skeletons, as reported in 1924 and in 
193 

Defects of the isthmic zone may be congeni- 
tal, or traumatic, or both, and it is held likely 
that defects in bony continuity held together by 
fibrous or cartilaginous tissue may be ruptured 
by trauma and precipitate backache. The im- 
portance of this defect of the ischmic zone has 
been pointed out as the basis for the condition 
spondylolisthesis. 

Seven illustrative cases of patients who com- 
plained of low back pain and were seen during 
routine examination which revealed typical de- 
fects of the isthmic zone are presented. The 
authors found that a history of trauma may or 
may not be obtainable. The patients frequently 
complained of low back pain with extension 
across the small part of the back, but rarely of 
pain in the legs. The pain was aggravated by 
strain. Examination revealed either a normal 
back or varying degrees of muscle spasm, 
tenderness and limitation of motion. In some 
cases there were herniations of the disc associ- 
ated with the neural arch defects. 

Anteroposterior roentgenograms frequently 
suggest defects of the isthmic zone but seldom 
show them plainly if at all. When seen they 
show up just inferiorly to the shadow cast by 
the pedicles. The lateral view shows a higher 
percentage of the defects provided they are 
large enough and in the right plane. The oblique 
or three-quarter view is extremely important 
in that it is seldom that a defect cannot be 
demonstrated in this view if present. The su- 
perior articular process, the isthmic zone and 
the inferior articular process show a “‘bow tie” 
shadow on the roentgenogram, and the isthmic 
zone or the center of the “‘bow tie” is especially 
demonstrable on the oblique view. 

The majority of patients were treated con- 
servatively with back supports, rest, sleep on a 
firm bed, and by heat, massage and exercise. 
Patients not responding to this regimen made 
good progress after fusion of the spine by 
means of double bone grafts inserted over the 
portion in which the defect was situated.— 


Charles B. Cobern. 
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Dominco, and Paterson ToLepo, 
Roserto. Consideraciones sobre un caso de 
enfermedad de Schiiller-Christian. (A case of 
Schiiller-Christian’s disease.) Rev. de ortop. y 
traumatol., 1945, 74, 183-195. 


A case of Schiiller-Christian’s disease in a girl 
three years of age is described. One of the three 
cardinal symptoms of the disease, the diabetes 
insipidus, was lacking. Roentgen examination 
showed loss of substance in the left supraorbital 
and parietotemporal regions, purely osteolytic 
in nature, without a trace of perifocal reaction; 
there were similar lesions in the right parietal 
near the midline. The angle and ascending ra- 
mus of the left inferior maxilla were destroyed. 
The left scapula showed destruction of the 
superointernal part of the body, of the spine 
and the acromion process. There was also a 
small round focus in the subglenoid part of the 
external border with a moderate perifocal con- 
densing reaction. The pelvis showed extensive 
osteolytic zones in both iliacs surrounded by 
foci of reaction. The lesions of the scapula are 
rare in this disease. Three months and a half of 
intense radiotherapy caused little change in the 
picture. There was progressive cachexia with- 
out even temporary improvement. The patient 

was discharged in poor general condition and 
has not been heard from since. 

The intensity of the disease, the enlargement 
of the liver and spleen and the lack of response 
to roentgen treatment indicate that the disease 
was not limited to the bones but had extended 
to the internal organs. Roentgenograms and 
photomicrographs are given.—Audrey G. Mor- 
gan. 


Guapacni, Atsert P. Fracture of the first 
cervical vertebra, complicated by cervical rib. 


F.4.M.A., Feb. 2, 1946, 730, 276-277. 


The author presents a case of fracture of the 
first cervical vertebra in a forty year old man, 
the injury produced by a falling grain sack 
striking the man on the vertex in the erect posi- 
tion. 

Although fracture of the first cervical verte- 
bra is rare, the commonest cause is a blow or 
the vertex of a patient looking forward in an 
upright position. The fracture is produced by 
a pressure on the vertex and counter pressure 
from the spine below; that is, pressure between 
the condyles of the occiput and the lateral mas- 
ses of the axis. The weakest point of the atlas 
lies in the arches and fracture occurs through 
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these areas with lateral displacement of the 
fragments. In this case the falling object was 
soft and produced a pressure injury on the 
vertebra rather than a direct fracture at the 
point of contact at the vertex. Hard objects are 
more likely to produce a fracture of the vertex 
or a basilar fracture. If the head is inclined for- 
ward at the time of impact, the lower cervical 
vertebrae are more likely to be injured. In the 
posterior arch the fracture must be differenti- 
ated from lack of fusion. 

This case was complicated by the presence of 
a long cervical rib attached to the right trans- 
verse process of the seventh cervical vertebra. 
The fracture of the atlas was at the junction of 
its posterior and middle thirds; the fragments 
were in good position. Preliminary head trac- 
tion was followed by the application of a plaster 
Later a plaster 
collar was substituted. Bony union was ulti- 
mately complete and near the end of healing a 
20 per cent reduction of rotation of the head was 
present.—Charles B. Cobern. 


Bonrante, Luis M., and pet Set, José 
Manvuet. Consideraciones sobre algunas 
anomalias costales. (Study of some anomalies 
of the ribs.) Rev. de ortop. y traumatol., 1945, 
14, 243-250. 

As a rule anomalies of the ribs alone do not 
cause symptoms and they are only discovered 
on anatomical, surgical or roentgen examina- 
tion. But in some cases they are associated with 
other anomalies of the skeleton or the vascular 
or nervous systems and in such cases may be 
capable of clinical diagnosis. 

The authors have recently examined some 
thousands of roentgenograms of the thorax 
made in examinations for tuberculosis and have 
found a moderate number of cases of anomalies 
of the ribs. Roentgenograms of several inter- 
esting cases are given. One case of special in- 
terest is discussed in some detail. It is similar to 
one published by Kellogg, Douglas and Lins- 
man in the American Review of Tuberculosis. 
There was fenestration of the first thoracic ribs, 
leading to confusion with pulmonary cavities. 
Stereoscopic projections may prevent such a 
mistaken diagnosis but do not necessarily do so. 
They advise an apical projection with the tube 
at an angle of 65° to the head, with the central 
ray projected anteroposteriorly at the middle of 
the sternum. The bilaterality of the image is 
important in diagnosis. It has been suggested 
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that these supernumerary ribs have a philo- 
genetic significance, that is, that they indicate 
a tendency to an increase in the number of ribs 
in the human race. But the authors believe that 
their association with anomalies of other sys- 
tems argues against any such significance.— 
Audrey G. Morgan. 


SmitH, Leste M. Sporotrichosis; report of four 
clinically atypical cases. South. M. F., Au- 
gust, 1945, 38, 505-509. 


The author reports 4 cases of proved sporo- 
trichosis all of whom presented clinical pictures 
somewhat at variance with the usual conception 
of the disease. 

The average typical case of sporotrichosis be- 
gins with an initial nodule or ulcer, usually on 
an exposed part of the body and spreads to the 
lymphatics with the formation of a string of 
nodules which later suppurates. Clinically, 
sporotrichosis suggests tertiary syphilis and 
coccidioidal granuloma. The diagnosis of sporo- 
trichosis can only be made with certainty by 
cultivating the organisms. The intradermal test 
with sporotrichin is usually positive. A negative 
skin test is considered rather conclusive evi- 
dence against the presence of the disease. 

The article includes an interesting roentgeno- 
gram revealing a low grade osteomyelitis due 
to sporotrichosis involving the proximal tibia. 

The disease almost uniformly responds favor- 
ably to the administration of iodine.—PaAilip F. 


Hodes. 


Ecocu, A. Zur Tomographie der Wirbelsaule. 
(Tomography of the spinal column.) Radiol. 
clin., Jan., 1946, 75, 24-29. 


Some of the advantages of tomography over 
ordinary roentgenography in examination of 
the spinal column are pointed out. In spondy- 
litis, tomography shows more accurately the 
exact localization and extent of the process and 
it is often found that it is more extensive than 
was believed from ordinary examination. In 
tuberculous spondylitis the focus may develop 
in the central part of the body of the vertebra 
and it may require a considerable time for the 
gelatinous disc to flow into the defect and cause 
narrowing of the disc. In these cases tomog- 
raphy may give an early diagnosis. With ordi- 
narv examination it is often difficult to differen- 
tiate between beginning spondylitis and osteo- 
chondritic changes. Tomography aids in this 
differentiation by showing how deep the bone 
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defect reaches into the body of the vertebra and 
the outline of its edges. In injuries of the spinal 
column the tomogram shows details not shown 
on the ordinary roentgenogram. It gives a 
plastic picture of the spinal column, its joints 
and the spinal canal. In cases with compression 
of the cord it shows the exact localization of the 
compression. It also shows residues of earlier 
injuries. In tumors foci of destruction can be 
shown more accurately and the relation of the 
tumor to the neighboring tissues cleared up. 
The tomogram shows the whole arch of the 
vertebra including the joint processes and even 
slight changes in these parts. Generally tomo- 
graphic examination can be dispensed with in 
osteochondrosis, spondylosis, spondylarthrosis 
and spondylolisthesis. The changes in these con- 
ditions can generally be demonstrated on ordi- 
nary roentgenograms with sagittal, frontal and 
in some cases oblique projections. But even in 
these diseases tomograms are sometimes useful. 
Ordinary roentgenograms and tomograms are 
reproduced which show that sometimes even 
changes that are visible on ordinary roentgeno- 
grams can be correctly interpreted only with 
the aid of tomograms—Audrey C. Morgan. 


BAUMANN-SCHENKER, R. Demonstration eines 
Falles von Ostitis fibrosa localisata. (Demon- 
stration of a case of localized osteitis fibrosa.) 
Radiol. clin., Jan., 1946, 75, 14-15. 


A case was demonstrated in a woman of 
fifty-five who had never before had any bone 
disease. On slight trauma she suffered a fracture 
of the left radius. Roentgen examination in ad- 
dition to an infraction of the distal end of the 
radius showed a structural abnormality of the 
distal two-thirds of the bone, which was swollen 
and the compact bone thinned; the affected 
region presented the appearance of a cyst. To- 
ward the proximal end of the bone the clearness 
passed into an irregular, fine-meshed appear- 
ance of the spongiosa. On the suspicion of 
osteofibrosis an exploratory excision was made, 
which did not show tumor but an irregular net- 
work of bone embedded in fibrous marrow. 

Three months after the exploratory excision 
a roentgenogram showed in place of the former 
clear, cyst-like area a structure like that of the 
pictures in Uehlinger’s detailed work. It is re- 
markable that such an extensive transformation 
of bone should have taken place in a short time 
in a person of this age and that the typical 
structures did not develop completely until 
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after excision. Generalized bone disease was 
excluded by roentgen examination. The dif- 
ferent forms of osteofibrosis and their differen- 
tiation from other bone diseases are discussed. 

In the discussion Prof. Schinz said that ostitis 
fibrosa localisata was not the correct name for 
this condition as there was no inflammation. 
The correct name was osteofibrosis deformans 
juvenilis. Baumann-Schenker acknowledged 
that this was true.—(Author’s abstract.) Trans- 
lated by Audrey G. Morgan. 


Weser, Luis A., and Carrion, J. 
Angioma vertebral. (Vertebral angioma.) 
Rev. de ortop. » traumatol., 1944, 13, 205-220. 
A case of angioma of the third lumbar verte- 

bra is described and illustrated with roentgeno- 
grams. The patient was a woman of twenty-two 
who presented pain in the lumbar column and 
slight changes in the reflexes of the lower limbs. 
Roentgen examination showed the third lumbar 
vertebra normal in height and shape and the 
intervertebral discs above and below it normal. 
But the body of the vertebra showed a porotic 
appearance and many vertical lines. The de- 
velopment of the process had been very slow. 
The patient had had pain in the lumbar column 
since she was fourteen. She was given deep 
roentgen treatment, 2,880 r in twenty-six days 
in individual doses of 240 r. At the end of this 
period the pain had decreased greatly but there 
had been little change in the nervous symptoms. 
A plaster cast was applied and she was dis- 
charged. She was readmitted in about three 
months and given another series of roentgen 
treatments. During this treatment she became 
pregnant and was delivered normally at term. 
A year and nine months after her first admis- 
sion, examination showed little if any lumbar 
pain, and movements of the spinal column were 
painless. The nervous symptoms had disap- 
peared completely. The vertical striation was 
still visible and the porotic appearance of the 
body of the vertebra had increased. The process 
had not extended beyond the limits of the verte- 
bra and if it had not been cured had at least 
been arrested. 

These tumors are in themselves benign but 
may cause serious consequences by pressure on 
the spinal cord. Roentgen treatment is to be 
preferred in simple cases in which there has not 
been too much pressure on the cord. In severer 
cases laminectomy may be necessary but the 


mortality is high because of the probability of 


severe hemorrhage.—Audrey G. Morgan. 
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Grasser, C. H. Strahlennekrose des Knochens? 
(Radionecrosis of bones?) Radio/. clin., Jan., 
1946, 75, 18-23. 


A woman, now forty-four years of age, was 
irradiated eight years ago for carcinoma of the 
vagina. She was irradiated three times within a 
year with a total dose to the skin of 2,160 r. The 
total depth dose at the focus was about 3,000 r, 
or 1,000 r per treatment. The irradiation was 
given by the single dose method of Wintz. 
Locally the carcinoma was completely healed. 
But about two years ago she began to have pain 
on walking or standing which disappeared com- 
pletely on sitting or lying down. Roentgen ex- 
amination of the pelvis showed sharply circum- 
scribed bone defects in the horizontal and 
descending branches of the pubic bone. These 
could only have been caused by metastases of 
the tumor or by the irradiation. The roentgen 
signs, such as sharp boundaries of the defect 
and symmetry of the lesions, indicated that it 
was an irradiation necrosis of bone. This was 
also indicated by the fact that her general con- 
dition was good and that for the past eight 
months the changes in the roentgen picture 
have remained stationary. The dose was rela- 
tively small and the fact that it caused such 
severe injury indicates that the Wintz single 
treatment method is much more injurious to 
normal tissue than the fractional method. The 
patient also showed severe injuries of the ir- 
radiated parts of the skin.—Audrey G. Morgan. 


Basaiantz, L., and Excuaquet, P. Sur un cas 
d’enchondromatose multiple. (A case of mul- 
tiple enchondromatosis.) Radiol. clin., Jan., 
1946, 75, 7-13. 

A young soldier of twenty-three while skiing 
had a fall which was sufficient to have caused a 
fracture of a normal bone but on examination, 
the fracture of the fibula was found in the midst 
of an area of pathological tissue. Roentgen 
examination of other parts of the skeleton 
showed foci of bone destruction in three 
phalanges of the left foot and the inner border 
of the first metatarsal, in the left femur and the 
right forearm which was 6 cm. shorter than the 
left, lack of the radiocubital joint and an ab- 
normal space between the bones of the wrist 
and the radius. The distal third of the wrist was 


swollen and showed chondromatous clear 


spaces. There was also a deformity of the elbow 
with displacement of the radius upward. This 
deformity of the elbow was evidently congeni- 
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tal. A diagnosis of multiple enchondromata was 
made. Histopathological examination of a speci- 
men did not show any signs of malignancy. 
Roentgenograms of the affected bones are 
given. Schinz describes five forms of chondro- 
matosis, the first and most common affecting 
the phalanges and metacarpals, the second a 
systematized chondromatosis of the long bones, 
a diffuse strictly unilateral chondromatosis 
known as Ollier’s disease, a form affecting a leg 
or an arm, but always the same region of the 
body and a generalized disease of the whole 
skeleton. Illustrations of these forms are given. 
The case described here was a combination of 
the first and third forms. 

Malignant degeneration may take place in 
any of these multiple foci without involving the 
others; the degeneration is generally sarcoma- 
tous and the prognosis serious.—Audrey G. 
Morgan. 


SmyTH, Francis Scott, Porrer, ALIcE, and 
SILVERMAN, WILLIAM. Periosteal reaction, 
fever and irritability in young infants; a new 
syndrome? dm. F. Dis. Child., April, 1946, 
745 333 
In this paper 7 cases are reported of a con- 

dition occurring in young infants, and perhaps 

in older children, characterized by irritability, 
fever and anemia with leukocytosis. The most 
constant observation was a varying degree of 
periosteal reaction producing new bone and giv- 
ing a laminated, onion-peel appearance. While 
strongly suggesting scorbutus, the sites of in- 
volvement, the absence of related signs of 
scurvy, the vitamin C levels and the failure of 
response to the vitamin, as well as the absence 
of hemorrhage by biopsy, spoke against vitamin 

C deficiency. 

In 5 of the cases reported, all had a brawny 
facial edema associated with soft tissue swelling 
over the mandibular periosteum and had a simi- 
lar facial appearance. 

One of the authors while on the house staff of 
the Babies Hospital, New York, called atten- 
tion to a similar group of patients in that clinic. 
An exchange of data revealed that independ- 
ently the two clinics has made somewhat similar 
studies, and in neither place was the causation 
or exact nature of the disease clearly under- 
stood. It was agreed that publication of case 
reports of both groups would be of value. 

Traumatic periostitis, particularly that of the 
newborn, seemed to be most unlikely and it is 
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suggested that some of the cases reported under 
that diagnosis might well be of a nature similar 
to the authors’ cases. Infection, usually mild, of 
the upper respiratory tract was present in most 
cases. Cultures of various types, including 
those from biopsy, showed no recognized patho- 
gen. Specific infections, such as tuberculosis and 
syphilis, were ruled out. No virus studies were 
made. The diagnosis of sarcoma was not sup- 
ported by biopsy nor by the favorable course of 
the condition under observation over a period of 
time. Some of the patients showed evidence of 
mediastinal pathologic conditions. Roentgen 
therapy over the thymic area was, however, of 
doubtful value. If the disease was due to stasis 
of circulation with resultant generalized hyper- 
plastic periostitis, the findings were scant in 
contrast to the usual clinical basis for pulmo- 
nary osteoarthropathy. Fluoride or other poi- 
sons seemed to be unlikely causes but were 
not absolutely ruled out. A metabolic defect 
was strongly suggested by the rather general- 
ized periosteal reaction and the fact that the 
biopsy in 2 instances revealed almost identical 
pathologic changes of muscles, suggesting 
dystrophy. Because of the extreme irritability 
and restlessness of the patients, a vague simi- 
larity to acrodynia was suggested. 

No specific therapy is suggested in the ab 
sence of an adequate etiologic explanation of 
the condition. Sulfonamide compounds were 
ineffective; penicillin was not tried. Trans- 
fusion, massive doses of vitamin C and liver 
extract by injection seemed to be logical as 
supportive measures. The prognosis as shown 
by the authors’ cases is good. 

In conclusion, they believe that the patients 
they have studied, those observed in another 
clinic 3,000 miles distant and many studies re- 
ported in the literature, but under varied titles, 
probably represent a syndrome more extensive 
than at present recognized.—R. S. Bromer. 


SHERRILL, JoHN D. Carpal bone injuries. South. 
M. F., May, 1945, 38, 306-312. 


The author calls attention to the fact that 
wrist sprain should not be diagnosed until re- 
peated roentgenograms have proved negative. 
If pain persists, the examination should be re- 
peated at intervals even though the original 
films reveal no evidence of bone injury. 

The author advocates conservative treat- 
ment of fresh fractures of the scaphoid and 
closed reduction of dislocated semilunar bones. 
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In the presence of reasonably good wrist func- 
tion, conservative treatment is also advised for 
non-union of the scaphoid. Only after adequate 
conservative therapy has been tried should ex- 
cision of the carpal bones be resorted to. The 
fact that many patients with non-union of 
carpal bones have reasonably good function is 
re-emphasized. Pain and disability, especially 
stiffness, are the chief indications for surgery. 
Before operation, the patient should have the 
benefit of immobilization to determine whether 
the pain and disability of the hand will improve. 
If improvement does not occur, the evidence 
suggests that the post-traumatic fibrosis and 
arthritic changes are probably too far advanced 
to expect a good surgical result.—Philip 7. 
Hodes. 


Vatis, Jost, Vatis, Jorce E., and Scna- 
jowicz, Fritz. Reticulosarcoma del radio. 
(Reticulosarcoma of the radius.) Rev. de 
ortop. y traumatol., 1945, 14, 169-176. 


The authors describe a case of reticulum cell 
sarcoma of the radius which differs from 
Ewing’s sarcoma in not showing the aypical 
and monstrous cell forms of that type of tumor. 

The patient was a boy who at the age of 
seven in December, 1940, suffered a slight in- 
jury of the right elbow. A roentgen diagnosis of 
fracture of the radius was made and a plaster 
cast applied for about a month. After the cast 
was removed swelling of the part continued and 
in July, 1941, diagnosis of a fresh fracture was 
made but the arm was not immobilized. Pain 
and swelling continued to increase. In Novem- 
ber biopsy showed a tumor made up of undif- 
ferentiated mesenchymal cells which had in- 
vaded both the cortex and marrow cavity. 

Roentgen irradiation was given over two 
fields, anterior and posterior, which were irradi- 
ated on alternate days with a dose of 250 r pér 
field. The first series was given between the end 
of November, 1941, and the beginning of 
January, 1942. Total dose 2,750 r per field 
180 kv., 6 ma., filter 0. mm. copper and I mm. 
aluminum; focus-skin distance 40 cm. From the 
middle of July to the middle of August, 1942, 
the same treatment was given except that the 
total dose was 1,250 r per field. The total dose 
over the two fields for the two series was 8,000 r. 
A roentgenogram on July 26, 1943, shows al- 
most complete healing of the lesion.—Audrey 
G. Morgan. 
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LaGoMarRsINO, Enrique H. Osteochondritis 
disecante del astragalo. (Osteochondritis dis- 
secans of the astragalus.) Rev. de ortop. y 
traumatol., 1944, 1}, 221-226. 


A case of dissecting osteochondritis of the 
astragalus in a young man of twenty is de- 
scribed. About two years ago he suffered a 
slight trauma of the right foot; he was not 
obliged to go to bed and after a few days was 
able to walk normally. But after about six 
months he began to feel pain in the antero- 
external region of the lower third of the leg and 
became fatigued easily. Clinical examination 
did not show any evidence of injury of the 
ankle but a slight genu varum and pes varus 
seemed to be a result of the accident. A roent- 
genogram showed an interruption of the upper 
border of the astragalus and a further roentgen 
study in oblique projections with rotation and 
dorsal flexion of the foot showed the typical 
picture of K6nig’s osteochondritis dissecans, 
and operation showed that a fragment of bone 
had become detached by the process at the 
junction of the anterior three-fourths of the 
astragalus with the posterior fourth. The body 
was removed and the patient was able to walk 
after fifteen days. Now, six months after the 
operation, there are no further signs of abnor- 
mality. Roentgenograms before and after 
operation are given.—Audrey G. Morgan. 


Po.car, Francois. Noyaux d’ossification per- 
sistants d’apophyses costales du sternum. 
(Persistent centers of ossification of costal 
processes of the sternum.) Radio/. clin., Nov., 
1946, 15, 377-380. 


In 1944 the roentgen image of costal processes 
of the sternum was first reproduced in this 
journa!. The author reproduces here two roent- 
genograms of such a case. These two small 
bones had a distinct cortex and spongiosa and 
were separated from the manubrium by a 
definite clear space. They were the size of 
small peas or beans. From their perfect sym- 
metry, their parasternal location, the fact that 
the two were of the same size, their bone struc- 
ture and the narrow cartilaginous fissure sepa- 
rating them from the manubrium, he concludes 
that they are persistent centers of ossification 
of costal processes of the sternum.—Audrey G. 
Morgan. 
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Joseru M., and Cuatrrerron, Cart C, 
Deformities following surgical epiphyseal 
arrest. 7. Bone & Foint Surg., April, 1946, 28, 


265-272. 


The authors report that in 4 of 36 cases of 
surgical epiphyseal fusion, carried out accord- 
ing to the technique of Phemister, deformities 
followed and were directly attributable to the 
operation. These deformities resulted from in- 
complete and asymmetrical arrest of epiphyseal 
grow th and often necessitated further surgical 
intervention. The 4 cases are reported in detail. 
One developed varus deformity and 3, valgus 
deformity of the knee.—R. S. Bromer. 


Liecutt, A. Uber die Schidel-Lokalisation der 
fibrésen Dysplasie der Knochen. (Fibrous 
dysplasia of bone localized in the skull.) 
Radiol. clin., July, 1946, 75, 191-214. 


The bone most frequently affected in fibrous 
dysplasia of bone is the femur. The skull and 
phalanges of the fingers are least frequently 
affected. But Pugh has recently extended the 
conception of fibrous dysplasia to include 
leontiasis ossea in which only the skull is affect- 
ed. The author agrees with Pugh that leontiasis 
ossea is a form of fibrous dysplasia occurring 
in the skull and describes and illustrates with 
roentgenograms 7 typical cases. There are 
two forms of leontiasis ossea, one localized in 
the form of osteoma and the other more diffuse. 
The disease begins in childhood and is thought 
to be a congenital defective development of the 
bone marrow with primary fibrosis of the mar- 
row. It has not been definitely proved that 
hyperostosis cranii interna belongs in this group 
of diseases. 

In both types the bones are thickened. In 
the first type the bones of the base of the skull, 
the upper cervical vertebrae, the facial bones 
and in some cases the lower jaw show eburna- 
tion, or ivory-like sclerosis. In the other group 
the bones of the vault of the skull and in some 
cases the lower jaw become less dense in struc- 
ture or trabecular, with persistence of the di- 
ploe of the vault of the skull. In the majority 
of cases blood calcium is at the upper limit of 
normal or it may be slightly increased. Phos- 
phorus is normal and phosphatase at the upper 
limit of normal or slightly above it. 

A: bibliography of the subject is given.— 
Audrey G. Morgan. 
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De Grutio, and Ducci, LEonarpo, 
Quadri radiologici di varie forme di nanismo. 
(Roentgen pictures of various forms of 
dwarfism.) Riv. di clin. pediat., June, 1946, 
44, 321-352. 


Ten cases of dwarfism are described in detail 
and illustrated with roentgenograms. On the 
basis of these roentgen findings the authors 
suggest a classification of cases of dwarfism into 
the three groups: 1. This group includes cases 
of primary and heredodegenerative forms of 
dwarfism and all cases of definite endocrine 
origin. The normal processes of growth seem to 
be accelerated or retarded but there is no roent- 
gen evidence of local changes. There is no dis- 
proportion between enchondral and perichon- 
dral growth. 2. In this group, at least during 
the period of development, there are changes in 
the epiphyseal cartilages with a resultant dis- 
proportion between enchondral and perichon- 
dral growth. These include rickets, renal and 
achondroplastic dwarfism and all the forms of 
chondrodystrophy which may lead to dwarfism. 
3. In this group signs of changes in the epi- 
physeal cartilage are slight and deformities due 
to weight-bearing or fracture predominate: they 
include cases due to osteomalacia, osteopsa- 
thyrosis and osteogenesis imperfecta. 

This classification is only suggested for fur- 
ther study as the authors’ experience is not 
sufficient to establish it definitely. —Audrey G. 
Morgan. 


Soute, Artuur B., Jr., Mutational dysostosis 
dy sostosis). y Bone & Foint 
Surg., Jan., 1946, 28, 81-102. 


Mutational dysostosis is a condition, fre- 
quently transmitted by parents to offspring, 
which is characterized by multiple, variable, 
developmental skeletal anomalies. The more 
prominent and frequent of these anomalies are 
aplasia of the clavicles, delay in closure of 
fontanelles and cranial sutures, brachycephalia, 
prognathism, irregularities in dentition, and 
structural abnormalities in the bones of the 
skull, vertebrae, sacrum, pelvis, femora, scapu- 
lae, metacarpals, metatarsals and phalanges. 

In 1929, Fitchet made an exhaustive survey 
of available literature on the subject and ab- 
stracted all cases reported prior to that time. 
Soule in this paper reports 6 cases. He searched 
the literature from January, 1929, through 
March, 1944, and as a result of the survey of 


Fitchet and his own a total of 323 reported 
cases was obtained. In his paper he gives in 
considerable detail the hereditary transmission 
of the disease, the theories of etiology, and the 
symptoms and physical findings. The 6 cases 
are reported in full with numerous illustrative 
roentgenograms. In his comment on the cases, 
he draws attention to the multiplicity and vari- 
ability of lesions found in the disease. He agrees 
with Rhinehart that the term “cleidocranial 
dysostosis” should be replaced by the more 
accurate and descriptive term “mutational 
and believes that the condition 
should be considered as one in which any or all 
of the many different defects may occur. This 
paper is one of the most complete and exhaust- 
ive reviews of the condition since that of Fit- 
chet. It contains a very complete bibliography. 
R. S. Bromer. 


dysostosis 


Parrick, James. Fracture of the medial epi- 
condyle with displacement into the elbow 
joint. F. Bone & Foint Surg., Jan., 1946, 28, 
143-147. 

Fracture of the medial epicondyle with in- 
carceration in the elbow joint occurs mainly 
between the ages of ten and seventeen and is 
often associated with a traction injury to the 
ulnar nerve. Patrick in his summary of the 
paper states that in cases of fracture of the 
medial epicondyle with displacement into the 
elbow joint, diagnosis often rests mainly on 
the roentgenogram. A satisfactory anteropos- 
terior view may be difficult to obtain, but if, in 
the lateral roentgenogram alone, the epicon- 
dyle can be seen at the joint level, it may be 
regarded as being in the joint. Reduction in 
early cases can easily be accomplished by 
anesthetizing the patient, gently abducting the 
forearm on the humerus, and applying faradism 
to the flexor muscles. Cases unrecognized for 
more than a few weeks are probably best left 
alone and not subjected to further reduction by 
operation. Immediate anterior transposition of 
the ulnar nerve is unnecessary.—R. S. Bromer. 


Key, J. Atsert. Survival of the head of the 
radius in a child after removal and replace- 
ment. ¥. Bone & Foint Surg., Jan., 1946, 28, 
148-149. 


Key reports a case of a patient, a boy of 
eleven years, who suffered a dislocation of the 
elbow which had been reduced on the day pre- 
vious to admission to the hospital. The roent- 
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genogram of the elbow showed the head of the 
radius displaced in the posterior portion of the 
elbow joint. The patient was operated upon 
approximately forty-eight hours after his orig- 
inal injury. The head which was completely 
detached was replaced. Key reports the case 
because he believes it is a clinical example sup- 
porting the statement that epiphyses should 
not be removed in children. If the epiphyses are 
found to be displaced, they should be replaced, 
because they may survive, even though they 
are completely without blood supply.—R. 8. 
Bromer. 


Gur, Jose Puic. Pyogenic osteomyelitis of the 
spine. F. Bone © Foint Surg., Jan., 1946, 28, 
29-39. 

This study is based on 48 cases of pyogenic 
osteomyelitis involving the vertebral body or 
neural arch, occurring in the cervical, thoracic 
or lumbar regions. The diagnostic problems 
presented by these cases the author divides into 
two main groups: (1) location of the lesion, and 
(2) determination of its nature. In the latter 
group, he states the correlation of the stage of 
development of the infections due to different 
organisms with changes seen in the roentgeno- 
grams is of diagnostic interest. 

He describes in detail several clinical syn- 
dromes: 

1. The hip joint syndrome which is character- 
ized by acute pain in the region of the hip joint, 
flexion contracture and limitation of movement 
associated with pain, when accompanied by 
high temperature, toxemia and marked leuko- 
cytosis. This leads usually to a tentative diag- 
nosis of acute suppurative arthritis of the hip 


joint. When general and local symptoms are 


not so marked, the possibility of a tuberculous 
coxalgia arises. When hip pain is due to a 
spinal condition, careful examination of the hip 
joint reveals three main findings that, as a rule, 
can be relied upon, namely (1) palpation of the 
posterior aspect of the hip articulation produces 
no pain; (2) trochanteric percussion usually 
produces pain in hip conditions but not in 
spinal conditions; (3) restriction of motion is 
usually confined to extension of the thigh. 
Physical examination of the lumbar spine may 
then confirm the suspicion of a lumbar lesion 
by the following findings: (1) presence of a 
point or circumscribed area of tenderness to 
pressure over the affected vertebrae associated 
with local lumbar spasm; (2) marked limitation 
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of movement of the spine, particularly flexion; 
(3) pain in the lumbar spine following any at- 
tempt at extension of the leg. 

2. Abdominal syndromes. \n cases in which 
the spinal lesion is a pyogenic osteomyelitis, 
high temperature, pain, sharp muscle spasm in 
the right lower quadrant and slight cutaneous 
hyperesthesia may be the presenting symptoms 
and the laboratory studies may show marked 
leukocytosis and deviation of the Arneth index. 
In only one of the reported cases was it neces- 
sary to make a differential diagnosis between 
acute suppurative appendicitis and vertebral 
osteomyelitis. 

3. Meningeal syndrome. In some cases, the 
osteomyelitic process is characterized by an 
acute onset of high temperature, malaise, vom- 
iting, headache and clinical signs of meningeal 
irritation. In other cases the onset is more in- 
sidious without elevation of temperature, but 
with marked generalized spinal pain and posi- 
tive Kernig and Brudzinski signs. From the 
symptoms, an acute suppurative meningitis or 
a tuberculous meningitis is suspected until an 
analysis of the spinal fluid and the roentgeno- 
grams show an osteomyelitic focus, accom- 
panied by a meningeal reaction. Three of the 
cases presented this syndrome. 

4. Back-pain syndrome. The author divides 
this group into three classes: (4) The acute 
form in which a major symptom was sudden 
onset of pain in the back, severe and constant, 
and in the majority of his cases, increasing in 
intensity and interfering with sleep. In some 
cases there was radiation of pain to correspond- 
ing peripheral segments (chest, abdomen or 
extremities). All patients were texic, with high 
elevation of temperature. Leukocytosis was 
present and the sedimentation rate was in- 
creased. Abscess appeared in 12 of his patients 
after intervals of one to three weeks following 
the onset of clinical symptoms. (B) Subacute 
osteomyelitis of the spine: In these patients the 
toxemia was mild. In 3 of the 7 in the series, the 
process started following serious pyogenic in- 
fections in other parts of the body (lesion of the 
upper lip, perinephritic bascess, pyogenic teno- 
synovitis). In all the patients of this group the 
tuberculin test was negative. Three cases de- 
veloped infection, abscess of the epidural space 
as a complication of osteomyelitis of the lam- 
inae. (C) Osteomyelitis of the spine with in- 
sidious onset: There were 19 cases in this group. 
The patients did not have temperature eleva- 
tion or other general reaction. The pain was 
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usually sharp and was not relieved by rest. 
Loss of weight was usually present. The most 
constant physical finding was limitation of 
motion of the spine and the detection either by 
palpation or percussion of an area of localized 
tenderness. 

In the roentgenograms, involvement of the 
spinous articular and transverse processes was 
found, and infections of the vertebral bodies 
were either localized or diffuse. The most fre- 
quent problem was to differentiate between 
pyogenic and tuberculous spondylitis. In the 
localized forms of pyogenic infection of the 
vertebral body the lesion was a small circum- 
scribed destructive area, situated close to the 
epiphyseal ring or the cartilaginous plate. A 
slight narrowing of the intervertebral disc was 
present in the first stages of the process ac- 
companied by some atrophy of the bony tissue 
surrounding the focus of infection. After four 
to six months sclerosis appeared around the 
initial lesions and in roentgenographic examina- 
tions after periods of five years or more, the 
only residual abnormalities were irregularities 
in outline of the previously affected body, a 
thinning of the intervertebral disc and, in some 
cases, a localized osteophytic formation. 

In the diffuse forms, a fuzziness of the limits 
of the upper and lower surfaces of the vertebral 
bodies was noted together with a lessening in 
their density. This atrophy did not remain 
long, however. After several months, small 
spicules of reactive new-bone formation were 
observed. The atrophy was eventually replaced 
by a dense sclerosis throughout the entire re- 
maining portions of the two contiguous verte- 
brae. In some cases a solid bony block between 
the two finally appeared. In cases of tuberculous 
spondylitis, marked atrophy, on the other hand, 
was present for at least two years and was 
rarely replaced by sclerosis. Block formation 
was a very late phenomenon, likewise reactive 
bone formation was rarely found except in 
cases of tuberculous involvement of long dura- 
tion and was seen in the lower segments of the 
lumbar spine where calcification or ossification 
of the intervertebral ligaments was also evident. 

The author discusses in detail the question of 
increased roentgenographic density in tuber- 
culous spondylitis and states it is erroneous to 
assume that areas of increased density do not 
occur in this condition. Cleveland and Bos- 
worth have called attention to the fact that 
there is a high incidence of sclerosis in human 
tuberculosis of the spine due to a massive loss 
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of blood supply. Guri believes that in tubercul- 
ous spondylitis of the spine in adults areas of 
increased density are not frequently found in 
roentgenograms of living subjects with the 
exception of patients with secondary infection, 
huge sequestra, or sudden collapse. Areas of 
increased density are sometimes seen in chil- 
dren during the very early stages of the disease 
or during the healing period.—R. S. Bromer. 


PERRIER, HENRI. Quelques cas de spondylite 
infectieuse. (Some cases of infectious spondy- 
litis.) Radiol. clin., Sept., 1946, 75, 259-274. 


The differentiation between tuberculous 
spondylitis and spondylitis caused by pyogenic 
cocci is important and often quite difficult. 
Fight cases of pyogenic spondylitis are de- 
scribed. In two of them dental and tonsillar 
foci were found and after the removal of these 
foci the patients recovered. It is, however, not 
always possible to find local foci. The outcome 
of the disease depends on two factors—the 
virulence of the bacteria and the resistance of 
the body. The variations in these factors give 
rise to quite variable clinical pictures. 

In general, however, infectious spondylitis 
is characterized by a rather sudden beginning 
and repeated attacks of fever which are gen- 
erally not seen in tuberculous spondylitis. In 
the infectious form there is violent dorsal pain 
which decreases quite rapidly. The whole dura- 
tion of the disease is not more than two to three 
weeks, while that of tuberculous spondylitis is 
much more chronic. Blood cultures are not 
positive often enough to be of great value in 
differential diagnosis. 

Roentgenologically both the infectious and 
tuberculous forms show thinning and finally 
destruction of the intervertebral disc adjacent 
to the bone lesions; this sign appears earlier, 
however, in the nonspecific form of the disease. 
The conclusive roentgen argument against the 
tuberculous nature of the disease is furnished, 
however by the fact that bone lesions appear 
three to six weeks after the beginning of clinical 
signs. They appear much later in the tubercu- 
lous form. And later there is a much more abun- 
dant production of osteophytes in the pyogenic 
form of the disease. In some cases of infectious 
spondylitis the clinical course is slow and grad- 
ual, suggesting a tuberculous etiology. But the 
roentgen signs are so slight as to argue against 
this etiology. In some cases a considerable 
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period of observation is required to make the 
differentiation.— Audrey G. Morgan. 


v. Meyensurc, H. Uber “Abtrennung” der 
hinteren Wirbelkérperkante als Ursache von 
Ischias. (“Detachment” of the posterior 
border of a vertebra as a cause of sciatica.) 
Radiol. clin., July, 1946, 75, 215-224. 


A case is described in a man who in the au- 
tumn of 1943, at the age of thirty-nine, suffered 
an injury of the right hand, which became in- 
fected and suppurated for some time. While he: 
was in hospital sciatica developed and at- times 
he had fever. A roentgen examination in the 
summer of 1944 showed what was interpreted 
as a fracture of the posterior lower border of 
the fourth lumbar vertebra. From the clinical 
and roentgen findings a diagnosis of spondylitis 
was made. 

The patient died of a pulmonary embolism 
and histological examination showed what 
Schmorl calls a “detachment” of the border of 
the vertebra. There were no signs of inflamma- 
tion and the detachment had evidently been 
caused by the patient’s daily work. He was a 
forest worker and accustomed to hard labor and 
lifting heavy weights. This had forced tissue 
from the intervertebral disc into the spongiosa 
of the body of the vertebra at the inneriedge 
of the marginal ridge. That the sciatica was 
caused by the detachment of the border of the 
vertebra was proved by the fact that there was 
an indentation of the cauda equina at the level 
of the injured vertebra. The findings in some 
respects were similar to those of hernia of the 
disc but the finer histological details differed. 

The roentgen picture in traumatic detach- 
ment is very similar.—Audrey G. Morgan. 


NIEBAUER, JOHN J. Development of squamous- 
cell carcinomata in the sinus tracts of chronic 
osteomyelitis. ¥. Bone & Foint Surg., April, 
1946, 28, 280-285. 


Malignant degeneration of the skin which 
lines sinus tracts is not always readily recog- 
nized as a complication of chronic osteomyelitis. 
The carcinomatous lesions are in some instances 
large, cauliflower-like epitheliomata extruding 
from the sinuses; however, the more insidious 
variety, often unsuspected unti! the develop- 
ment of metastases, exists deep in the epithe- 
lialized cavities. Two cases are reported. Both 
patients were in the age group in which this 
complication is most often found. In neither 
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patient was the correct diagnosis obvious on 
clinical examination. 
the sinuses appeared irritated from constant 
drainage. Microscopic examination of the tissue 
first remove showed only chronic inflamma- 
tion. In one case, an epithelioma in the un- 
healed amputation stump led to re-examination 
and the discovery of the tumor in the ampu- 
tated portion. In the second case, a specimen 
obtained by curettage showed no epithelioma. 
Niebauer states that in suspected cases it is 
well for the surgeon to perform a biopsy under 
direct supervision in the operating room and to 
select several suitable 
scopic examination. 
Both patients had tolerated their osteomy- 
elitis well for many years. Their complaints of 
pain and profuse foul discharge were of several 
months’ duration only. The first patient had a 
pathological fracture of the femur and bleeding 
from the sinuses in his thigh. These findings, 
Niebauer regards as characteristic of carcinoma 
developing in an epithelialized osteomyelitic 
sinus tract. Roentgenograms of the two pa- 
tients, although not diagnostic in themselves, 
showed a provocative finding of small areas of 
destruction in the sclerotic bone surrounding 
the cavities, a roentgen picture which may be 
the result of extension of the carcinoma. 


R. S. Bromer. 


specimens for micro- 


Swenson, Orvar. Biochemical changes in the 
fracture hematoma. ¥. Bone S Foint Surg., 
April, 1946, 28, 288-293. 


Although the morphological changes which 
occur in fracture repair are well known, there is 
incomplete knowledge of the biochemistry of 
calcification. Swenson carried out experiments 
to attempt to correlate the relationship of the 
pH, the alkaline phosphatase and the inorganic 
phosphate at the site of fracture before and 
during calcification. He believes these experi- 
ments support the thesis that alkaline phospha- 
tase is involved in the process of calcification 
as seen in fracture repair. The experimental 
evidence would indicate that the phosphate- 
ion concentration is increased, at the site of cal- 
cification, by a complex enzyme mechanism in 
which alkaline phosphatase is involved. This is 
contrary to the theory of fracture healing pro- 
posed by such workers as Stirling and Murray. 
They postulate that the high local acidity at 
the fracture site produces an ideal medium for 
an increase of calcium, and that the subse- 
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quent change to local alkalinity in the fracture 
hematoma promotes precipitation of the cal- 
cium phosphates. No actual direct measure- 
ment of calcium concentration is reported to 
support this theory. The pH changes may affect 
the calcium-ion concentration in the fracture 
hematoma, but there are probably more decis- 
ive changes in the phosphate-ion concentration 
which make possible a precipitation of some 
form of calcium phosphate.—R. S. Bromer. 


Cromer, C. D. L., Murpuy, D. R., and Garp- 
NER, C. M. Sarcoid of bone. ¥. Bone & Foint 
Surg., April, 1946, 28, 294-298. 


The authors report a case of sarcoid of bone 
in a male patient, twenty-one years of age. The 
roentgen examination revealed a lesion in the 
left wrist consisting of small, cyst-like areas in 
the triangular bone having a punched-out ap- 
pearance. There were also similar areas in the 
greater multangular, the capitate, the lower 
extremity of the radius and the bases of the 
second and third metacarpals. The joint spaces 
were free and there was no peculiarity of the 
soft tissues. The remainder of the skeleton 
when examined under the fluoroscope showed 
no pathological changes and the chest also was 
not involved. 

Sarcoid of bone, also known as Jiingling’s 
disease and Boeck’s sarcoid, is seen most fre- 
quently in young adults, particularly in males. 
The authors state that their case illustrates 
most of the points which Jiingling held to be 
characteristic of sarcoid of bone. The history of 
trauma they regard as probably incidental. 
Trauma has not been considered of etiological 
significance by previous authors. In typical 
cases, the bone lesions are predominantly in 
the metacarpal bones and phalanges of the 
hands and in the metatarsals and phalanges of 
the feet, but cyst formation in the bones of the 
carpus is well shown in one of the roentgeno- 
grams depicted in Jiingling’s second paper. 
Their patient also had a history of an insidious 
onset and relative absence of disability in the 
early stages. 

The roentgenographic changes, multiple 
cysts, fit in well with Jiingling’s type 2 lesion. 
The biopsy specimens were typical of the 
changes usually described. The absence of 
caseation and the failure to demonstrate the 
Mycobacterium tuberculosis are characteristic 
of the disease. The intradermal tuberculin test 
was negative. 
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The authors quote Jiingling’s three types of 
roentgen changes: Type 1, a diffuse mottling 
or speckling of the affected bone with sometimes 
slight expansion of the cortex. Type 2, a punched- 
out appearance which gives the impression 
of translucent cysts in the substance of bone. 
These areas tend to fuse and to form larger 
cysts, but seldom involve the periosteum or the 
joints. The punched-out areas are, however, 
not cysts in the true sense of the word, but con- 
tain semisolid granulation tissue. Type 3, loss 
of density and a latticework appearance in the 
substance of the bone, without any alteration of 
the contour. 

In regard to the differential diagnosis, tuber- 
culous dactylitis, leprosy, syphilis, gout and 
traumatic cysts should be excluded. No specific 
treatment is known to have any effect upon the 
disease.—R. S. Bromer. 


GHORMLEY, Racpu K., Meyverpina, Henry W., 
Mussey, Roperr D., Jr., and Luckey, 
Crarence A. Osteochondromata of the 
pelvic bones. Bone Foint Surg., Jan., 
1946, 28, 40-45. 


The authors present a study of 40 cases of 
osteochondromata observed at the Mayo 
Clinic from 1910 to 1943 inclusive. In each case 
the diagnosis was verified by microscopic exam- 
ination. Sixty-nine operations were performed 
on these patients. Nine of the patients are 
known to have died and 8 are known to have 
had one or more recurrences. In 2 cases, not 
all of the tumor was removed at the time of 
operation. In 15 cases, there was no evidence 
of recurrence when the last follow-up data were 
obtained. No follow-up data were obtained in 6 
cases. 

While the generally accepted opinion is that 
osteomata and osteochondromata are benign 
lesions, it is recognized that they may some- 
times be difficult to eradicate surgically, and at 
times may apparently become malignant and 
terminate fatally. The authors regard this as 
particularly true of lesions of the pelvis. Chon- 
dromata of the pelvis should be regarded as 
serious surgical lesions, especially those that 
are not well pedunculated and those in the more 
remote and inaccessible parts of the pelvis. 
When the tumor is purely cartilaginous in 
nature, the diagnosis may be extremely diffi- 
cult. If the tumor is on the inner side of the 
innominate bone, particularly if it is within the 
true pelvis, its complete local removal is often 
difficult or impossible. 
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In 4 of the 40 patients, definite malignant 
changes were later found in the lesions. In 16 
patients (not included in the 40), microscopic 
examination revealed that the lesions were 
malignant at the time the patients were first 
operated upon. The idea is prevalent that these 
tumors may go from a benign to a malignant 
status and in many cases this would seem to be 
true. In some of the cases of the series, this 
change has not taken place in spite of several 
recurrences and operations. In other instances 
the presence of both benign and malignant re- 
gions in the same tumor may explain the ap- 
parent discrepancy. 

Eleven patients received postoperative radia- 
tion therapy. In 7, roentgen therapy was em- 
ployed; in 2, radium therapy was used; and in 2 
both radium and roentgen therapy were used. 
The authors conclude that the value of such 
therapy seems doubtful. There was only one 
case in which it may have done any actual good. 

The importance of complete removal by 
operation is evident when patients are seen in 
the late stage when the tumor has reached a 
huge size, with much pain and discomfort, and 
with very little to offer in way of relief. In those 
instances in which such removal cannot be ac- 
complished by local excision, interinnomino- 
abdominal (hindquarter) amputations may be 
indicated.—R. S. Bromer. 


Green, WILLIAM T., Wyatt, Georce M., and 
Marcaret. Orthoroentgenog- 
raphy as a method of measuring the bones 
of the lower extremities. 7. Bone S ‘foint 
Surg., Jan., 1946, 28, 60-65. 


A method for measuring accurately the length 
of the lower extremities by roentgenography 1s 
described in this paper. The method was evolved 
with the following requirements in view: 

1. Measurement of the bones should be 
sufficiently accurate to record the compara- 
tively true lengths at any one examination. 

2. The precision of measurement should 
remain constant for varying bone lengths, in 
order to compute accurately the true incre- 
ments of growth. 

3. Sufficient detail should be delineated to 
allow the detection of abnormalities in the 
bones and visualization of the epiphyseal lines. 

The method employs three separate ex- 
posures for the lower extremity. The central 
ray is directed successively over each of the 
three joints and the three exposures are proc- 
essed on a continuous film, 14 inches in width 
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and of any desired length up to 44 inches. The 
technical factors may be varied between ex- 
posures according to the thickness of the soft 
tissue over each part. A target to film distance 
to 6 feet is always used. 

A tunnel for a long cassette (14 by 44 inches), 
devised by the authors, has incorporated within 
it two sliding metal shields which allows an 
exposure to be made over any one-third of the 
film, while the other two-thirds is protected 
from exposure. 

The patient is placed on the cassette holder 
in the supine position, with the hips level and 
the extremities parallel; straps are fastened over 
the lower thighs and over the ankles to hold the 
limbs in proper position. 

Three exposures are made in sequence, with 
the tube centered over the hip, over the knee 
joint and finally over the ankle, the shields 
being arranged to permit only exposure of the 
part desired. 

The centering of the tube in each exposure 
is checked by a long metal marker, placed 
horizontally at right angles to the side of the 
cassette. One end, pointing at the level of the 
joint to be exposed, extends over the casette 
far enough to cast a shadow on the film; the 
other end indicates the position of the tube 
stand for the exposure. In this way the exact 
level of focus is permanently recorded on the 
finished orthoroentgenogram. The distance of 6 
feet from tube to film decreases any slight in- 
accuracy occasioned by imperfect centering. 

In teleroentgenography the divergence of the 
rays from the tube produces considerable mag- 
nification, even when a distance of 6 feet from 
tube to film is used. Although this is the case, 
teleroentgenograms do allow fairly accurate 
estimates of the relative lengths of the two 
extremities at a single examination. However, 
if used for serial measurements of growth, a 
variable distortion arises which makes them 
unsatisfactory since magnification becomes 
greater with the growth of the individual. In 
part, the error of magnification can be corrected 
mathematically by triangulation. Computa- 
tions are time-consuming, however, and results 
are inaccurate, since the distances of the bones 
from the film can only be estimated. 

Orthoroentgenograms give a permanent, 
verifiable record of the lengths of the bones of 
the lower extremities. In addition, since the 
whole of both lower extremiites is presented on 
a single film in an orthoroentgenogram, details 
of the structure of the bones and any factors of 
deformity can be readily evaluated. 
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The article contains line drawings of the 
cassette, positions of the tube and patient, etc., 
with roentgenograms obtained and a table of 
comparative measurements of the lower ex- 
tremities in 20 cases by orthoroentgenography 
and teleroentgenography.—R. S. Bromer. 


ROENTGEN AND RADIUM 
THERAPY 
Lessa, ZUINGLIO THEMuDO. O acido nicotinico 
no tratamento do mal dos raios. (Nicotinic 
acid in the treatment of irradiation sickness.) 
Rev. paulista de med., March, 1945, 26, 135- 
150. 


In some cases irradiation causes profound 
physical and psychic depression. This is ap- 
parently due to a lack of vitamin B,. No very 
effective treatment was known until the intro- 
duction of nicotinic acid for this purpose. 

The author discusses 65 cases in which he has 
used this remedy and gives a table showing the 
details of the treatment and the results. He 
gives the drug in tablet form, giving a 25 mg. 
tablet every two hours until a daily dose of 75 
to 175 mg. has been given. He has never seen 
any injurious effects from this dosage. In some 
cases when the drug was stopped symptoms 
recurred and treatment was then resumed until 
they stopped definitely. 

If given in too large a dosage or on an empty 
stomach the drug causes an intense skin reac- 
tion and diarrhea. It should not be given until 
an hour after eating. Among his 65 cases the 
results were excellent in 40 per cent, good in 
38.4 per cent, “normal” in 20 per cent, meaning 
that the symptoms of irradiation sickness were 
reduced until they were quite tolerable, and 
failure in only 1.5 per cent. The drug may be 
given prophylactically in a dosage of 25 to 50 
mg. per day throughout the radiation treat- 
ment.—Audrey G. Morgan. 


Gros, C. M., and Guisert, H. L. Comporte- 
ment des épithéliomas malpighiens cutanéo- 
muqueux traités par radiothérapie de con- 
tact. (Reaction of malpighian epitheliomas 
of the skin and mucous membrane treated by 
contact radiotherapy.) Bull. de l’Ass. frang. 
p. [étude du cancer, 1946, 33, 101-119. 


Contact radiotherapy differs from other 
methods of irradiation in the distribution of the 
roentgen energy in time and space. This tec- 
nique of superficial irradiation is characterized 
by the short focus-skin distance (2 cm. for the 
Philips tube used) and the low voltage (50 kv). 


| 
| 


536 


The inherent filtration is equivalent to 0.2 mm. 
aluminum and no other filtration is added. 
There is a very high energy output at the skin 
(7,000 r per minute) but it decreases rapidly 
with depth. At 1 cm. depth the irradiation has 
only one-fifth of its energy at the surface and 
at 4 cm. only one-hundredth. 

The irradiation may be given in a single dose 
or fractionated. The authors prefer the former 
method but the technique of both is discussed 
and 4 cases described in detail and illustrated 
with photomicrographs. 

The effect of single dose contact irradiation is 
about the same as that of other forms of irradi- 
ation except that it takes place much more 
rapidly. The chondriosomes show changes in 
fifteen to thirty minutes after irradiation 
while with the usual techniques the nuclei and 
protoplasm do not begin to show signs of de- 
generation until after twenty to forty-eight 
hours. The different stages of degeneration 
follow each other up until the twelfth day and 
from the twelfth to the sixteenth day the cancer 
cells are entirely destroyed, while repair of the 
stroma, which began on the third day, is at its 
height. By the thirty-eighth day no trace of 
cancer cells can be found in the granulofibrous 
tissue of the scar. By the end of a year the res- 
toration of the skin and mucous membrane is 
practically perfect. 

Fractionating of the dose also gives very good 
results but the authors reserve it for cases in 
which the single dose is difficult or dangerous. 
At present this method, which is painless, rapid, 
effective and gives a barely visible scar, is the 
best one in the treatment of these tumors.— 
Audrey G. Morgan. 


FLORENTIN, P., Jacos, P., and Hun, A. Un cas 
de radio-dermite ulcéreuse cancérisée de la 
face d’apparition tardive. (A case of late 
development of an ulcerous radiodermatitis 
of the face with malignant degeneration.) Bu/l. 
de l’Ass. frang. p. [étude du cancer, 1946, 33, 
157-162. 


Not many cases of late development of ulcer- 
ous radiodermatitis with malignant degenera- 
tion have been reported. The authors give brief 
notes on 4 cases published by Simone Laborde 
in which the latent period varied from eleven to 
twenty-one years and 1 by Touraine and Dereu 
with a latent period of sixteen years. 

They then describe a case of their own in a 
man of forty-five who had been treated by ir- 


Abstracts of Roentgen and Radium Literature 


OcTOBER, 1947 


radiation for sycosis in 1924; he was given six 
irradiations of a quarter of an hour each. The 
hair fell out in forty-eight hours and did not re- 
appear; with proper treatment this loss of hair 
should not occur for several weeks and should 
be temporary. Evidently the dosage in this case 
was excessive and because of the absence of 
filtration contained too large amounts of soft 
rays. There was no evident bad effect, however, 
until 1930 when an apparently ordinary ulcer 
developed on the left cheek. This continued to 
grow and the right cheek also became ulcerated 
and in 1945 when he returned for treatment 
there was a very large ulcer of the right cheek 
with evident malignant degeneration through- 
out while the smaller ulcer on the left cheek 
showed malignant degeneration over only one 
small area. 

On the right side they used diathermo- 
coagulation under evipan anesthesia, coagulat- 
ing the whole ulcer. On the left the area of ma- 
lignant degeneration was coagulated, using 
ordinary dressings on the rest of the ulcer, 
which apparently improved under their use. 
When the scar tissue is eliminated after a 
month to six weeks they propose to treat the 
remaining ulceration by contact roentgen ther- 
apy. The prognosis is serious even though there 
is no visible adenopathy. These cases of malig- 
nant radiodermatitis often resist all methods of 
treatment.—Audrey G. Morgan. 


Dean, ArcuieE L. Wilms’ tumors. New York 
State F. M., June 1, 1945, 45, 1213-1217. 


About 20 per cent of malignant tumors in 
children are in the kidney. The majority of 
these are Wilms’ tumors, which are congenital, 
embryonal, mixed tumors. Treatment is un- 
satisfactory because a case has never been known 
to be cured after metastasis has taken place and 
metastasis often occurs before the tumor be- 
comes palpable. 

The author treated 20 cases of Wilms’ tumor 
with radiotherapy alone about fifteen years ago. 
Of these patients 5 are still living and without 
any evidence of disease five years or more after 
treatment. Though this is a high percentage of 
cures this form of treatment is not recom- 
mended because it requires many months to 
completely devitalize the tumor and during this 
period metastasis may take place. Nor is any 
functioning kidney tissue preserved for in his 
cases kidney function has been lost. But the 
treatment has never caused any constitutional 
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injury of the child and none of these children de- 
veloped abnormally. It has been reported that 
the patients with Wilms’ tumor who did best at 
the Mayo Clinic were treated with a combina- 
tion of irradiation and surgery. As soon as the 
primary tumor has been demonstrated the 
whole body should be searched carefully for 
metastases. If any are found the tumor is in- 
operable and should be treated by irradiation 
alone. Even when the lungs appear to be nor- 
mal roentgenograms of the chest should be re- 
peated every two or three weeks. If the tumor 
does not decrease in size after six to eight treat- 
ments operation should be performed at once. 

Infants are often intolerant of irradiation and 
if the usual dose of 100 r is followed by nausea 
75 r should be given. Blood counts should be 
made every three or four days and if the white 
cel!s fall below 2,000 per cu. mm. transfusions 
of whole blood should be given. Even with me- 
tastases irradiation has a palliative action but 
the infants practically always die.—Audrey G. 
Morgan. 


Bitikorer, E. Erfahrungen mit der Kontakt- 
therapie. (Experience with contact therapy.) 
Radiol. clin., Jan., 1946, 75, §7-61. 


Up to the end of 1944 the author, in collabo- 
ration with Hagen, had used contact therapy in 
259 cases of skin cancer and precancerous con- 
ditions. The treatment was given with a 
Metalix close irradiation tube with a focus-skin 
distance of 20 mm., a high surface dosage of 
7,200 r/min, rapidly decreasing with depth. The 
half-value layer with 50 kv. and 2 ma. is 0.016 
mm. copper. This makes the method especially 
valuable for skin tumors but it can also be used 
for tumors of the vagina and cervix. 

A few minutes to a few hours after the ir- 
radiation there is a slight reddening and edema 
of the skin, after two to three weeks an exuda- 
tive reaction and after two or three months, 
healing is complete with a soft, whitish, slightly 
contracted scar. 

In 6 cases, or 2.3 per cent, there were local 
recurrences after four to thirty-eight months. 
This method should not be used for tumors 
more than 2 cm. in diameter because with larger 
tumors the dosage at the edges is too small and 
there is danger of recurrence. If the distance is 
lengthened to give a larger field of irradiation 
the greater deep effect must be decreased by 
stronger filtration. Special care is necessary in 
places where there is only a thin layer of vascu- 
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lar soft tissue, as on the forehead, at the inner 
angle of the eye and on the ear. There is danger 
too at sites with an irregular surface on account 
of the non-uniform distribution of the dosage. 
In large protruding tumors with an irregular 
surface the tumor should be removed with the 
electrocautery before the treatment is given. 
There is special danger of overdosage in cases 
that have been given radiation treatment previ- 


ously. Illustrations are given.—Audrey G. Mor- 
gan. 


Gros, C. M., and Guisert, H. L. Comporte- 
ment de |’épithélioma cylindrique du rectum 
apres radiothérapie de contact. (Reaction of 
cylindrical epithelioma of the rectum to con- 
tact radiotherapy.) Bull. de l’Ass. frang. p. 
l’étude du cancer, 1946, 33, 87-100. 


This article presents a study of the effect of 
contact roentgen therapy on normal intestinal 
mucosa and on cylindrical epithelioma of the 
rectum. The findings are freely illustrated with 
photomicrographs. 

The normal wall of the colon is resistant to 
the action of roentgen rays. In 2 cases perfora- 
tions of the rectovaginal septum were seen but 
in both these cases the septum was intensely in- 
filtrated with cancer. The action of roentgen 
rays on cylindrical epithelioma becomes evident 
within twelve to eighteen hours and the various 
stages of degeneration up to the death of the 
cancer cells can be followed up. Total necrosis 
of the cancer cells takes place on the twelfth to 
fifteenth day. Within thirty-five to forty-five 
days after the first irradiation the cancer tissue 
is replaced by a tissue which is at first fibroid 
and then definitely fibrous. This is due to the 
reticulohistiocytic structure of the rectal mu- 
cosa which is much more marked than that of 
the skin. 

Roentgen therapy inside the rectum gives 
better results than intrarectal radium or ex- 
ternal roentgen therapy. If a rectal epithelioma 
proves particularly difficult to cure it is proba- 
bly because it has only about the same degree of 
radiosensitiveness as a_ skin epithelioma.— 
Audrey G. Morgan. 


LaMArQugE, P., and Gros, C. La radiothérapie 
de contact dans le cancer du rectum. (Contact 
radiotherapy in cancer of the rectum.) Budd. 


de l’ Ass. frang. p. [ étude du cancer, 1946, 33, 
76-86 
/ . 
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External irradiation of cancer of the rectum 
is not successful because the dose required to 
destroy the cancer cells is larger than that re- 
quired to destroy the epithelium. The authors 
have therefore been using Chaoul’s method of 
irradiating with a roentgen tube introduced 
into the rectum. They have available only a 
Philips tube, with which the irradiation is 
emitted from the end of the tube. It is not as 
good for the purpose as Chaoul’s tube which has 
lateral windows. 

In mobile and very accessible nodular can- 
cers they give a dose of 5,000 to 10,000 r per 
field, as many fields being used as are necessary 
to cover the cancer. The dose is given in direct 
contact with the tumor and without filtration 
A week later the same irradiation is given with 
a filter of 1 mm. aluminum. This treatment is 
repeated two or three times at intervals of a 
week until all the nodules disappear. It is very 
well tolerated. The irradiation lasts for only 
two or three minutes. In infiltrating cancer 
three weekly irradiations of 5,000 r each are 
given, filtered with 1 mm. aluminum. Then a 
free interval of two weeks is given and this se- 
quence repeated for two or three months. 

Up to January 1, 1946, 28 patients had been 
given this complete treatment. Two of the pa- 
tients died, one of hemorrhage and one from an 
unknown cause. Specimens from both these 
cases were examined and did not show a single 
cancer cell. Two patients now show local recur- 
rence. The other 24 patients have been clini- 
cally and histologically cured for from three to 
twenty months. 

To the objection made that this is a blind 
treatment Lamarque replied that the lesion is 
seen directly. A rectoscope is introduced and the 
tumor localized accurately. The tube is then 
introduced through the rectoscope and the 
treatment given under direct contro] of vision. 
—Audrey G. Morgan. 


Peake, Joun D. Radiation therapy in uterine 
fibroids. South. M. F., July, 1945, 38, 480- 
485. 

The author reviews his experience in 300 pa* 
tients with uterine myomas with bleeding, of 
whom 290 were treated by irradiation. Ten re- 
fused radiation therapy because of fear. 

One hundred eighty-six patients were treated 
by roentgen therapy; 86 by radium following 
dilatation and currettage. Eighteen patients 
received combined roentgen and radium ther- 
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apy. Those given roentgen therapy received 
from 1,800 to 3,600 r (measured in air) in ap- 
proximately two weeks, using rays generated at 
200 kv. Eight hundred to 3,000 mg-hr. of 
radium were given by means of an intrauterine 
capsule which contained 35 to 50 mg. of radium 
filtered through 1 mm. of platinum. Of the 290 
patients treated, only 2 cases failed to be re- 
lieved of the uterine hemorrhage. 

Radiation therapy was not used in patients 
who complained of pressure symptoms or pain. 
The patients with degenerative tumors were 
also refused radiation therapy. The fact that 
patients with predunculated submucous tumors 
do not respond to radiation therapy is re- 
emphasized. 

In the majority of instances, the bleeding 
stopped within three weeks to three months. 
Usually, no menopausal symptoms appeared 
until after the third month. Approximately 
two-thirds of the author’s patients complained 
of menopausal symptoms which did not seem 
unusually severe. In no case was loss of libido 


observed.—Philip F. Hodes. 


R. La radiothérapie fonctionelle. 
(Functional radiotherapy.) Radiol. clin., 
March, 1946, 75, 81-110. 


The author discusses what he calls functional 
radiotherapy, which in contrast with ordinary 
tumor radiotherapy, for instance, does not 
cause any histological changes. The results are 
obtained indirectly by action of the rays either 
on the vegetative nervous system or on the 
endocrine glands. It is not effective unless there 
is a disequilibrium in the vegetative nervous 
system or in the endocrine glands. There is an 
analogy between this method of irradiation and 
surgery of the sympathetic nervous system. 

The various conditions in which this method 
of radiotherapy can be used effectively are dis- 
cussed. They include the dermatoses, functional 
disturbances from hyperthyroidism, functional 
ovarian disturbances, neurocirculatory func- 
tional disturbances, pain syndromes, such as 
sciatica, reflex nervous disturbances following 
peripheral trauma and various neurovegetative 
disorders. The technique of the treatment in 
these various conditions is described. In func- 
tional hyperthyroid disturbances, for example, 
irradiation may be given in the thyroid region, 
over the hypophysis or over the suprarenal 
capsules. Among the functional ovarian dis- 
turbances that have been treated successfully 
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are amenorrhea and sterility, dysmenorrhea 
and disorders of the menopause. Among the 
neurocirculatory disturbances are high blood 
pressure, various vasomotor disturbances of 
the extremities and angina pectoris. In the lat- 
ter condition irradiation should not be given 
during the attacks but between them; it de- 
creases the frequency and severity of the at- 
tacks. In thrombosis of the coronaries the irra- 
diation dilates the vessels and in this way relieves 
the pain and probably also favorably affects the 
blood supply of the myocardium.—Audrey G. 
Morgan. 


Reimann, H. Das Serum-Eisen-Spiegel bei 
Patienten mit malignen Tumoren vor, wah- 
rend und nach therapeutischer Rontgenbe- 
strahlung. (The serum iron content in pa- 
tients with malignant tumor before, during 
and after therapeutic roentgen irradiation.) 
Radiol. clin., Sept., 1946, 75, 284-287. 


The serum iron content of the blood means 
the amount of iron in the blood outside the 
hemoglobin molecule. It has been claimed that 
this is lowered in cases of malignant tumor, but 
most of the methods used in studying this ques- 
tion have been inaccurate as they have not 
shown total serum iron, but only certain frac- 
tions of it. 

The authors examined the question by deter- 
mining serum iron before, during and after 
roentgen treatment in 130 cases of malignant 
tumor, including some of lymphogranuloma- 
tosis. Before irradiation, serum iron was found 
normal in a little more than half the patients, 
it was decreased in barely an eighth and in- 
creased in a little less than a third. During the 
course of the irradiation serum iron remained 
normal in more than half the patients, it de- 
creased in about one-fourth of the cases and in- 
creased in about one-fifth. Twenty-six patients 
were examined again a considerable time after 
irradiation and 15 of these, or 57 per cent, 
showed normal values, 10, or 39 per cent, de- 
creased values and 1, or 4 per cent, increased 
values. A table is given showing the details of 
the results—Audrey G. Morgan. 


ZuBiaAnl, Giutio. A propos de l’irradiation de 
la région pylorique dans les-syndromes poly- 
globuliques. (Irradiation of the pyloric region 
in polyglobulic syndromes.) Radiol. clin., 
March, 1946, 75, 74-80. 


The author discusses roentgen irradiation of 
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the pyloric region in polyglobulia, or more cor- 
rectly speaking polycythemia, if we mean by 
polyglobulia a secondary increase of red blood 
cells and by polycythemia a primary increase 
from an unknown cause. 

For the past ten years it has been known that 
there is an intrinsic factor in the stomach that 
plays a part in hematopoiesis. This factor is 
produced at the two poles of the stomach, that 
is to say in the cardiac and prepyloric regions. 
This has been sufficiently demonstrated to 
justify the use of stomach resection in poly- 
cythemia vera. 

The author has tried radiotherapy of the 
gastroduodenal region in these cases as one of 
the many functional uses of irradiation. He 
used it successfully in 3 cases in Milan in 1942 
but has not the records of these cases available. 
He does give case histories and graphs of 2 fur- 
ther cases treated at the Universities of Lau- 
sanne and Bale. 

The first patient, a woman of sixty-five, was 
given a total of 5,500 r in 25 treatments over 
an anterior and an anterolateral field with com- 
pression. Her blood picture was not greatly 
changed when she was discharged. The second 
patient, a man of fifty-two, showed polycy- 
themia vera, chronic nephritis and the picture 
of an old duodenal ulcer. He was given nine 
irradiations of 300 r each over the pyloric re- 
gion, a total of 2,700 r. Five months after the 
beginning of treatment the gastric pain and 
dizziness had disappeared, and the red cell 
count had returned to normal. He thinks it an 
interesting point that the treatment was most 
successful in the case with gastroduodenal dis- 
turbances. 

In the discussion Dr. Mathez cites cases of 
successful radiotherapy of polycythemia vera 
after unsuccessful irradiation of the bones. He 
recommends trying this treatment before re- 
sorting to resection of the stomach.—Audrey 
G. Morgan. 


Gerucewicz, Ziiricher Erfahrungen der 
Strahlentherapie des Echinococcus alveolaris 
der Leber. (Experience at Zurich in the 
radiotherapy of Echinococcus alveolaris of the 
liver.) Radiol. clin., July, 1946, 75, 230-235. 


Echinococcus alveolaris is rarer than Echino- 
coccus cysticus but it is found quite commonly in 
the northern part of Switzerland. The treat- 
ment also is much more difficult than that of 
E. cysticus. The cases are generally diagnosed 
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late and the prognosis is about as hopeless as 
that of malignant tumor. No internal treat- 
ment has proved effective and diagnosis is 
generally made so late that surgery is also 
hopeless. 

Seven cases treated by radiotherapy at the 
Radiotherapeutic Institute of the University 
of Zurich are discussed and details given in 
regard to the length of time the patients had 
had the disease, and the roentgen dosage. Five 
of the patients were in a late stage of the dis- 
ease and treatment apparently had no effect. 
In 2 cases the treatment evidently had some 
effect. The first of these patients had had a 
tumor of the liver for two years that had caused 
no symptoms. He was given individual doses 
of 588 and 420 r and a total dosage of 3,192 r. 
Examination three years after treatment showed 
that the tumor had not increased in size and 
the patient had no symptoms. Two years later 
he died of sepsis which autopsy showed was due 
to secondary infection of the alveolaris foci in 
the liver. The second patient came for treat- 
ment after ten years of symptoms. Exploratory 
laparotomy showed extensive infiltration of 
the liver with the parasites. After simple frac- 
tioning of a total dose of 9,500 r the symptoms 
gradually receded and four years after treat- 
ment the patient was in good health and free of 
symptoms. 

If radiotherapy is to be effective it must be 
given in very large doses but in view of the 
hopelessness of the disease otherwise such 
treatment is justified.—Audrey G. Morgan. 


Giu tio. Kritische Betrachtungen und 
neuzeitliche Auffassungen tiber die Strahlen- 
behandlung der Ovarialtumoren). (Radio- 
therapy of tumors of the ovary.) Radiol. clin., 
May, 1946, 75, 165-186. 


Statistical reports in regard to the effect af 
radiotherapy in tumors of the ovary are not 
very satisfactory. The author discusses the 
question in connection with 150 cases, a number 
of which are described in detail and illustrated 
with microphotographs. 

He concludes that it is impossible to deter- 
mine the relative radiosensitiveness of the dif- 
ferent types of ovarian tumor. Tumors that are 
quite alike histopathologically show varying 
degrees of radiosensitiveness. 

The dose to the tumor should be 4,000~—5,000 
r and the roentgenologist should be so thor- 
oughly familiar with the radiosensitiveness of 
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normal and pathological tissue that the dosage 
will be given without injuring the former. The 
irradiation must be continued for years as the 
development of the tumors extends over years. 
He believes postoperative irradiation should 
be given even if the tumor is apparently benign 
as there may be small areas of degeneration at 
the boundary between normal and pathological 
tissue that have been overlooked on histo- 
logical examination. Cases of long survival 
after operation and postoperative irradiation 
are described. The results of irradiation seem 
to be particularly good in malignant papillary 
tumors.—Audrey G. Morgan. 


He set, E. V. A review of one hundred cases 
of ovarian cancer. 4m. F. Obst. & Gynec., 
Sept., 1946, 52, 435-439- 

One hundred cases of ovarian cancer are an- 
alyzed: 

1. Four per cent were Negroes. 

2. The ages of most of the patients were be- 
tween forty and sixty years. 

3. There was a high incidence of sterility in 
this series, 41 per cent being nulliparous. 

4. The most commonly associated pathology 
was ovarian cyst, fibroid and pelvic infection. 

5. The duration of symptoms was so short 
that about two-thirds of all patients arrived at 
the hospital when hopelessly involved. 

6. All but 5 patients had some type of opera- 
tive procedure carried out by 18 different op- 
erators. In three-fourths of the cases only part 
of the tumor could be removed; while in one- 
fourth, all of the tumor seen at the time of 
operation could be removed. 

7. There was an immediate mortality of 
one-sixth of all cases treated. The survival time 
was three times as great when all the tumor 
could be removed. 


Conclusion. 


1. Histologic grading is of little value in 
prognosis. 

2. Symptoms occur so late that early diag- 
nosis is almost impossible. 

3. The majority of patients are hopelessly 
involved when first seen. 

4. The degree of removability of the growth 
plus the use of radiation largely determines the 
survival time. 

5. Postoperative irradiation often increases 
the comfort and improves the psychologic state 
of the patient. 


—— 
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6. The curative value of irradiation is dis- 
couragingly low. 

7. Despite the very discouraging end-results 
in advanced cases of malignant disease of the 
ovary, it is the author’s impression that removal 
of the primary growth enables the patient to 
carry on a life of usefulness in comfort, some- 
times for years. This makes the operation 
worthwhile.—Mary Frances Vastine. 


MILter, NoRMAN, AND HENDERSON, CHARLES. 
Corpus carcinoma; a study of three hundred 
and twenty-two cases. 4m. Ff. Obst. & Gynec., 
Dec., 1946, 52, 894-903. 

From their study of 322 cases of corpus carci- 
noma, the authors note the following impres- 
sions: 

1. Preoperative roentgen therapy has proved 
to be a valuable adjuvant to total hysterectomy 
and bilateral salpingo-oophorectomy in the 
treatment of corpus carcinoma. 

2. Its use clears up uterine infection, reduces 
uterine size, and decreases pelvic hyperemia, 
thereby facilitating operation. 

Preoperative roentgen therapy has not in 
any discernible way interfered with wound 
healing. 

4. The three weeks required for its adminis- 
tration is a drawback, but by no means a serious 
one, since for most patients this is an out- 
patient procedure. 

5. The results obtained from preoperative 
roentgen therapy warrant its continued use, at 
least until some other combination or new form 
red is proved more satisfactory. 

The use of very high voltage roentgen 
Pen as a preoperative measure in corpus 
carcinoma appears promising and should be 
explored further. 

7. Radium, likewise, gives good results, but, 
on the basis of available data, the authors do 
not believe the relative merits of preoperative 
roentgen therapy versus radium can be ac- 
curately stated. 

8. The authors hold no special brief for any 
form of therapy. Their interest in and work 
with deep roentgen therapy as a preoperative 
measure in corpus carcinoma was entirely with 
the hope of increasing their survival rate. 

Roentgen-ray factors employed were: 200 kv. 
(peak) radiation filtered by 0.5 mm. copper and 
1.0 mm. aluminum, half-value layer 0.9 mm. 
copper, distance 50 cm., minute output about 
§O roentgens, measured in air; two anterior and 
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two posterior pelvic fields 12 by 15 cm. to 15 
by 15 cm. in size. The beam was directed at an 
angle through each field so as to cross-fire the 
uterine corpus. Two hundred roentgens, meas- 
ured in air, were given to each of two fields daily 
to a total dose of 2,000 to 2,200 roentgens per 
field. 

The radium factors were: brass tandem appli- 
cator of either two or three chambers depending 
on the length of the uterine canal. Total filtra- 
tion was equivalent to 0.5 mm. of platinum. 
Each chamber might contain from 30 to 50 
mg. of radium. The radium dose per chamber 
varied from 1,500 to 2,400 mg-hr., the lower 
part of this range was employed when a two- 
chambered tandem was used and the higher 
part with a three-chambered tandem. Occa- 
sionally, vaginal applicators placed in the lat- 
eral fornices were also used.—Mary Frances 
Vastine. 


Taytor, Howarp C., BecKEerR, WALTER F. 
Carcinoma of the corpus uteri; end-results of 
treatment in 531 cases from 1926-1940. 
Surg., Gynec. & Obst., Feb., 1947, 84, 129- 
139. 

Cancer of the uterus, according to Bureau of 
Census statistics, caused the death in 1942 of 
16,393 American women. Carcinoma of the 
endometrium is probably responsible for a fifth 
or more of these deaths. 


Summary and Conclusions. 


Five hundred and thirty-one histologically 
verified cases of carcinoma of the corpus uteri 
were admitted to Memorial Hospital during the 
period 1926 to 1940 inclusive. The absolute five 
year cure rate on this unsorted group of cases 
was 38 per cent. 

2. The primary cases of the series numbered 
386 of which 39.9 per cent were alive and well 
at the end of five years. By subtracting the 
patients lost track of when free of cancer and 
those dying of intercurrent, unrelated illness, 
the apparent cure rate for five years is about 45 
per cent. 

3. Of the secondary cases, there were 30 
patients who came to the Memorial Hospital 
without clinical evidence of cancer and of these 
there were 20 five year cures. The patients ad- 
mitted to the service with recurrences num- 
bered 133 and, of these, 24.8 per cent were alive 
and well after five years. 

4. The prognosis in carcinoma of the corpus 


} 
‘ 
; 


$42 Abstracts of Roentgen 


depends on 3 factors: (a) the gross extent of the 
disease; (b) 6 histologic type; and (c) the type 
of therapy employed. Analysis of the present 
series was made to evaluate these points. 

5. The effect of the gross extent of the dis- 
ease is shown by the five year end-results in five 
specified groups as follows: Group 1, uterus not 
enlarged, 66.6 per cent; Group 1 A, uterus not 
larger than a two and a half months’ gestation, 
37-9 per cent; Group 111 B, extension of carci- 
noma beyond uterus, 11.2 per cent. 

6. The effect of histologic type is shown by 
the five year end-results in three classifications 
as follows: adenocarcinoma, Grades 1 and u, 
47.2 per cent; adenocarcinoma, Grades 11 and 
Iv, 22.8 per cent; adenocanthomas, 51.3 per 
cent. 

The relation of type of treatment to end- 
results is more difficult to evaluate. In the cases 
in which hysterectomy was performed a 5 
year cure rate of §1.1 per cent was shown, while 
in the group of patients treated only by radia- 
tion the figure was 36.8 per cent. The group 
with treatment limited only to radiation con- 
tained, however, more patients in a relatively 
advanced stage of the disease. 

8. The question of whether the cure rate from 
hysterectomy is increased when radiation is 
given in addition could not be answered on the 
basis of the analysis of this material. 


Techniques of Treatment. 


1. Radium: The standard method of treat- 
ment has been the intrauterine application of a 
straight applicator containing radium individu- 
ally constructed for each case so as to extend 
from the external os to the top of the uterine 
cavity. The usual initial dose has been 3,600 
millicurie-hours. Patients to have surgery are 
admitted for hysterectomy six weeks after the 
radium treatment. Patients in whom surgery 
is contraindicated and for whom it is hoped ir- 
radiation will suffice are now recuretted after 
a four month interval and further radium in- 
serted or the risk of a hysterectomy is then ac- 
cepted if cancer is still present. In the earlier 
part of the period reported, however, patients 
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treated by irradiation alone were simply ob- 
served unless bleeding recurred. 

2. Roentgen Rays: Roentgen therapy was at 
first given with massive doses of 750 r each to 
four or six portals (14 by 21 cm.) using a 200 
kv. machine at 70 cm. with 0.5 mm. copper 
filtration. More recently, 250 kv. roentgen rays 
have been used, still with four to six pelvic 
portals, but with a divided dose, each field re- 
ceiving eight treatments of 250 r each. Roent- 
gen therapy is now given routinely after the 
radium in patients treated by radiation only 
and less regularly after hysterectomy. However, 
in the years of the series being reported roent- 
gen radiation, when given, was almost without 
exception, the initial therapeutic procedure. 

3. Surgery: The surgical operation employed 
has almost without exception been a total ab- 
dominal hysterectomy with removal of both ad- 
nexa. The cervix has been removed with only a 
small cuff of vagina and no attempt has been 
made to dissect out the lymph nodes or para- 
metria.—Mary Frances Vastine. 


GRAHAM, RutH M. The effect of radiation on 
vaginal cells in cervical carcinoma. 1. De- 
scription of cellular changes. 2. The prognos- 
tic significance. Surg., Gynec. S Obst., Feb., 
1947554; 153-173. 


1. Two hundred and six cases of cervical car- 
cinoma in which patients were treated by radi- 
ation have been studied by vaginal smear. Both 
immediate and late changes in the cells in the 
vaginal secretion have been described. Correla- 
tion with studies by biopsy have been discussed. 


The applicability of this method for study of 


radiation effect in cervical cancer has been sug- 
gested and emphasized. 

2. Seventy-three cases of cervical carcinoma 
have been studied by means of the vaginal 
smear during and immediately after radiation 
treatment for possible prognostic significance. 
They have been classified as good or poor re- 
sponses. The prognostic accuracy is 88 per cent. 
The practical application of the method has 


been discussed.—Mary Frances Vastine. 
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